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Consult "Contents" for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; lo specialists in wildlife management, waste disposal, or pollution control. 
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This is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and agencies of the States, 
usually the Agricultural Experiment Stations. In some surveys, other Federal 
and local agencies also contribute. The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with 
Department of Agriculture policies, benefits of this program are available to 
all, regardless of race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1970-75. 
Soil names and descriptions were approved in 1976. Unless otherwise indicated, 
statements in the publication refer to conditions in the survey area in 1976. 
This survey was made cooperatively by the Soil Conservation Service, the 
United States Department of the Interior, Bureau of Indian Affairs, and the 
North Dakota Agricultural Experiment Station. It is part of the technical 
assistance furnished to the Mercer County Soil Conservation District. Finan- 
cial assistance was provided by the Mercer County Board of Commissioners. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 
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Foreword 


The Soil Survey of Mercer County, North Dakota contains much informa- 
tion useful in any land-planning program. Of prime importance are the predic- 
tions of soil behavior for selected land uses. Also highlighted are limitations or 
hazards to land uses that are inherent in the soil, improvements needed to 
overcome these limitations, and the impact that selected land uses will have on 
the environment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper per- 
formance. Conservationists, teachers, students, and specialists in recreation, 
wildlife management, waste disposal, and pollution control can use the soil sur- 
vey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or un- 
derground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the lo- 
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

This soil survey can be useful in the conservation, development, and 
productive use of soil, water, and other resources. 


Ohl. Seek 


Allen L. Fisk 
State Conservationist 
Soil Conservation Service 
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Location of Mercer County in North Dakota. 


SOIL SURVEY OF MERCER COUNTY, NORTH DAKOTA 


By Francis J. Wilhelm, Soil Conservation Service 


Fieldwork by Frederick P. Aziz, Kevin J. Dalsted, Kenneth W. Thompson, 
Paul K. Weiser, and Francis J. Wilhelm, Soil Conservation Service 


U.S. Department of Agriculture, Soil Conservation Service, 
in cooperation with U.S. Department of the Interior, 
Bureau of Indian Affairs, and North Dakota Agricultural Experiment Station 


MERCER COUNTY is in the west-central part of 
North Dakota (see facing page). The county has a total 
area of 710,400 acres, of which 666,560 acres, or 1,041 
square miles, is land area and 43,840 acres is water area. 
Most of the water area is part of Lake Sakakawea. 

The county is part of the Missouri Slopes vegetative 
zone and the Rolling Soft Shale Plains Land Resource 
Area of the Northern Great Plains. It is within the Mis- 
souri River Basin and is bounded on the north by Lake 
Sakakawea and on the east by the Missouri River. 

The Knife River has cut a valley from the western 
boundary to the Missouri River on the eastern boundary. 
The part of the county north of the Knife River is mostly 
a glaciated upland plain interspersed with residual 
uplands. Immediately south of the Knife River are wind- 
and water-deposited sand and silt. The southwestern part 
of the county is a residual upland plain that has remnants 
of glacial till deposits. The elevation ranges from about 
1,670 feet where the Missouri River leaves the county to 
about 2,400 feet in the southwestern part of the county. 


General nature of the county 


This section provides general information about the 
county. It describes climate, settlement, natural resources, 
and farming. 


Climate 


Mercer County has a semiarid continental cliniate. 
Moisture deficiency determines more than any other fac- 
tor the production of crops and range grasses. A short 
period of drought coupled with hot, dry, southerly winds 
can result in a poor crop even though precipitation is near 
normal. Cool weather throughout the early and middle 
parts of the growing season can result in a fair crop even 
though rainfall during the growing season is substantially 
below normal. 

Rainfall normally is adequate for the crops commonly 
grown in most areas in the northern part of the county. 
The lower available water capacity of the sandier soils 


south of the Knife River results in local drought condi- 
tions nearly every year. Crops grown on many soils in the 
southwestern part of the county also are subject to 
drought in most years because of excessive runoff, excess 
sodium salts, low available water capacity, and soft 
bedrock within a depth of 40 inches. 

Frost ean occur locally every month of the year but 
rarely occurs during June, July, or August. The average 
length of the growing season is about 115 days. Some of 
the farmers living within 5 miles of Lake Sakakawea in- 
dicate that the length of the growing season has in- 
creased by about 10 days since the closure of Garrison 
Dam. Winds blowing across the lake probably prevent 
early frost. damage, but no data are available to substan- 
tiate this fact. Frost penetration averages about 4.5 feet, 
but it can be less than 2 feet when the soil is dry, the 
snow cover is substantial, and temperature is mild. Under 
opposite conditions, frost penetration can be as much as 7 
feet (3). 

Mercer County is usually warm in summer and has 
frequent spells of hot weather and occasional cool days. It 
is very cold in winter, when arctic air frequently surges 
over the county. Most precipitation falls during the warm 
period, and precipitation is normally heaviest late in 
spring and early in summer. Snowfall is normally not 
heavy, and the snow is blown into drifts so that much of 
the ground has no snow cover. 

Table 1 gives data on temperature and precipitation for 
the survey area, as recorded at Beulah, North Dakota for 
the period 1955 to 1974. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter the average temperature is 12 degrees F, and 
the average daily minimum temperature is 1 degree. The 
lowest temperature on record, which occurred at Beulah 
on January 29, 1966, is minus 42 degrees. In summer the 
average temperature is 67 degrees, and the average daily 
maximum temperature is 82 degrees. The highest 
recorded temperature, which occurred on July 20, 1960, is 
108 degrees. 
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Growing degree days, shown in table 1, are equivalent 
to “heat units.” During the month, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature (40 degrees F). The 
normal monthly accumulation is used to schedule single or 
successive plantings of a crop between the last freeze in 
spring and the first freeze in fall. 

Of the total annual precipitation, 14 inches, or 88 per- 
cent, usually falls in April through September, which in- 
cludes the growing season for most crops. In 2 years out 
of 10, the rainfall in April through September is less than 
11 inches, The heaviest 1-day rainfall during the period of 
record was 4.18 inches at Beulah on July 18, 1969. Thun- 
derstorms occur on about 34 days each year, and 26 of 
these days are in summer. 

Average seasonal snowfall is 28 inches. The greatest 
snow depth at any one time during the period of record 
was 17 inches. On the average, 51 days have at least 1 
inch of snow on the ground, but the number of such days 
varies greatly from year to year. 

The average relative humidity in midafternoon is about 
55 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The percentage of possible 
sunshine is 70 in summer and 53 in winter. The prevailing 
wind is from the west-northwest. Average windspeed is 
highest, 13 miles per hour, in April. 

Blizzards occur several times each winter. Hail aeccom- 
panies summer thunderstorms in small scattered areas. 


Settlement 


The earliest known inhabitants of what is now Mercer 
County were the argicultural Indians now called the Man- 
dan, Rees, and Grosventre. The Assinobines, Crows, 
Cheyennes, and Sioux were frequent visitors to the area. 
Traces of Indian villages and temporary camps are 
evident throughout the county, particularly along the 
major streams. 

The Spanish adventurers may have been the first to 

come in contact with the Indians along the upper Missouri 
River system. The first documented visit of an explorer 
to Mercer County, however, was that of Chevalier de la 
Verendrye, a French Canadian who visited the Mandans 
in 1738. In 1802, Charles Le Raye, another French 
Canadian explorer, visited the Mandan and Grosventre 
villages along the Knife River. In 1804, Lewis and Clark, 
on an expedition sent out by President Jefferson to ex- 
plore the Louisiana Territory, visited the Indian villages 
in the vicinity of what is now Stanton. There they met 
Sakakawea, who was chosen to guide the expedition to 
the Pacific Ocean. 
- Mercer County was designated and named by a legisla- 
tive act of 1888, before the Dakota Territory was reor- 
ganized into the States of North and South Dakota. The 
present boundaries were established in 1885, when part of 
Oliver County was separated from Mercer County, and 
Mercer County gained nine townships in the 
southwestern part of the county (6). 


The first settlement was a Swedish settlement near 
Fort Clark along the Missouri River. It was started by 
Goran Alderin in 1882. The largest group of settlers were 
the German immigrants from Russia. Most of these im- 
migrants settled north of the Knife River. Ownership of 
land was obtained through the Homestead Act or the 
purchase of inexpensive railroad land. Most of the popula- 
tion consists of descendants of these immigrants. 

The population of Mercer County was 254 in 1885, in- 
creased rapidly until 1910, and began to decrease in 1940. 
It was 9,611 in 1940, 8,686 in 1950, and 6,175 in 1970. Since 
1970, it has increased, particularly in the towns of Beulah 
and Hazen. The increase can be attributed to the indus- 
tries resulting from the mining of lignite coal. Stanton, 
the county seat, has a population of about 517, according 
to the 1970 census. Beulah and Hazen are the largest 
towns. Beulah has a population of about 1,650, according 
to an unofficial census in 1975, and Hazen has a popula- 
tion of about 1,560, according to an official census in the 
same year. Other communities in the county are Golden 
Valley, Zap, and Pick City. 


Natural resources 


Soil is the most important natural resource in the coun- 
ty. Livestock that graze the grassland and crops produced 
on farms are marketable products that are affected by 
the soil. 

Most of the county has adequate water for domestic 
use and for use as livestock water. Important artesian 
aquifers are in the Fox Hills and Hell Creek Formations 
of Late Cretaceous age and the Tongue River Formation 
of Tertiary age. The water from these aquifers is suitable 
for livestock, for domestic use, and for some industrial 
uses, but it is probably not suitable for irrigation. Glacial 
outwash and alluvial deposits form potentially productive 
aquifers suitable for irrigation. These aquifers are 
beneath the valleys of Antelope, Elm, Goodman, and 
Spring Creeks and the Knife and Missouri Rivers (5). 

Most of the water used as domestic and livestock water 
on farms is derived from the lignite coal veins in Ft. 
Union shale. Lake Sakakawea water behind the Garrison 
Dam on the Missouri River and water from the Missouri 
River are suitable for irrigation, for livestock, and for 
domestic and industrial uses. Water from the other major 
streams is of limited value because of low flow and a high 
content of soluble salts. 

A vast amount of lignite coal is in Mercer County. Of 
the approximately 7.5 million tons of lignite coal mined in 
North Dakota in 1974, about 5 million tons was mined in 
Mercer County (9). It is estimated that Mercer County 
has lignite reserves of about 29,900 million tons (4). Three 
major mining companies operate in the county. Most of 
the coal is used in four steam-powered electric generating 
plants, and the rest is exported to other areas of the 
country. Plans for a plant that would convert lignite coal 
to synthetic gas have been proposed. 
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A few areas of sand and gravel deposits may have com- 
mercial value. Some of these deposits have been mined. 
Porcelanite (scoria) is in many areas of the county. It is 
used for surfacing secondary roads. Other potentially im- 
portant natural resources are oil and natural gas deposits. 
Several test drills have indicated oil shows, but the oil is 
of no commercial value (4). Clay from the lower member 
of the Golden Valley Formation is used as raw material 
for making bricks. The Golden Valley Formation is 
moderately extensive in the county. 


Farming 


The first settlers were mostly farmers. Prior to settle- 
ment, the soils were used by large cattle companies as 
open grazing land. Farming was promoted by the sale of 
railroad land and by the Homestead Act. Most of the first 
farms were on the glacial till plain north of the Knife 
River. Ranches were established in the southwestern part 
of the county. Most of the farms are diversified, deriving 
income from beef-cow-calf operations and small grain. 
Ranches deriving most of the income from beef-cow-calf 
operations are dominant south of the Knife River. These 
ranches also derive some income from the production of 
small grain. 

The number of farms in the county increased until the 
1930’s. The depression and prolonged drought of the thir- 
ties forced many landowners to abandon their farms. The 
number of farms decreased from 1,204 in 1935 to 852 in 
1954. It continued to decrease in the period 1954 through 
1975 but at a much slower rate. In 1975, a total of 806 
farms were managed by 625 different operators. The 
average size of the farms increased from 527 acres in 
1935 to 827 acres in 1975, according to the Agricultural 
Stabilization and Conservation Service. 

About 282,000 acres, or 43 percent, of the land area is 
used as cropland. The rest is mostly in native grass and is 
used as rangeland or hayland. Almost 40 percent of the 
cropland is used for the production of hard red spring 
wheat, which is a cash crop. The average yield of spring 
wheat is 24 bushels per acre. Crops that are used primari- 
ly as feed for livestock are oats, corn cut for silage, and 
alfalfa and other tame grasses and legumes. Other com- 
monly grown cash crops are barley and flax. Winter 
wheat has been planted by several farmers without any 
consistent success. The total income from the sale of 
livestock is about the same as that from the sale of cash 
grains. 

The East Mercer County Soil Conservation District, 
which was organized in 1948, included all of Mercer Coun- 
ty east of range 88 and three townships in the 
northwestern part of Oliver County. These townships 
were transferred to the Oliver County Soil Conservation 
District in 1959. The West Mercer County Soil Conserva- 
tion District was organized in 1951. The organization of 
these Soil Conservation Districts enabled the Soil Conser- 
vation Service to establish an office in Mereer County. 
The two districts merged in 1964, forming the Mercer 
County Soil Conservation District. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more distant. 
Thus, through correlation, they classified and named the 
soils according to nationwide, uniform procedures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial] photographs. These photographs 
show woodlands, buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called soil map units. 
Some map units are made up of one kind of soil, others 
are made up of two or more kinds of soil, and a few have 
little or no soil material at all. Map units are discussed in 
the sections “General soil map for broad land-use 
planning” and “Soil maps for detailed planning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for en- 
gineering tests. The soils are field tested, and interpreta- 
tions of their behavior are modified as necessary during 
the course of the survey. New interpretations are added 
to meet local needs, mainly through field observations of 
different kinds of soil in different uses under different 
levels of management. Also, data are assembled from 
other sources, such as test results, records, field ex- 
perience, and information available from state and local 
specialists. For example, data on crop yields under 
defined practices are assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed in- 
formation then needs to be organized so that it is readily 
available to different groups of users, among them far- 
mers, managers of rangeland and woodland, engineers, 
planners, developers and builders, homebuyers, and those 
seeking recreation. 
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General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a unique 
natural landscape. Typically, a map unit consists of one or 
more major soils and some minor soils. It is named for 
the major soils. The soils making up one unit can occur in 
other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for 
general kinds of land use. Areas that are, for the most 
part, suited to certain kinds of farming or to other land 
uses can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other charac- 
teristics that affect their management. 

As a result of changes in series concepts, differing soil 
patterns, and differences in the design of map units, some 
of the boundaries and soil names on the Mercer County 
general soil map do not match those on the general soil 
maps of Oliver, Stark, and Morton Counties. 


Map unit descriptions 


Soils formed in glacial till and in loess over 
glacial till on uplands 


These soils are on a glacial till plain in the northern 
half of the county. In places the plain has a thin mantle of 
loess. The soils make up about 23 percent of the county. 
They formed in material weathered from loamy glacial till 
and in silty loess deposits overlying glacial till. They are 
mostly nearly level to rolling. 


1. Williams-Zahl 


Undulating to rolling, deep, well drained soils formed in 
material weathered from loamy glacial till 


These soils are in the northern part of the county. They 
are on a giacial till plain that has small areas of nearly 
level ground moraines and steep drainageways. They are 
partly drained by intermittent streams, but in some small 
scattered areas where the landscape is characterized by 
potholes and depressions, the drainage system is closed. 

This map unit occupies about 7 percent of the county. 
It is about 55 percent Williams soils, 15 percent Zahl soils, 
and 30 percent soils of minor extent (fig. 1). 


The undulating to rolling Zahl soils are on the tops of 
knobs, hills, and ridges and along drainageways. The un- 
dulating or gently rolling Williams soils are on the lower 
side slopes below the Zahl soils. Both soils have a loam 
surface layer. 

The most extensive minor soils in this map unit are Ar- 
negard, Bowbells, Bowdle, Parnell, Tonka, and Wabek 
soils. The very poorly drained Parnell soils and the poorly 
drained Tonka soils occupy the depressions or potholes. 
The well drained Arnegard and Bowbells soils are in the 
swales and the slightly concave areas. The Bowdle soils, 
which are moderately deep over sand and gravel, and the 
Wabek soils, which are shallow over sand and gravel, are 
in small areas of glacial outwash and on eskers. 

About 75 percent of the acreage is used for cultivated 
crops. The rest is in native grass and is used as rangeland 
and hayland. The Parnell and Tonka soils are used mostly 
for grazing, hay, or wildlife habitat. The hazards of soil 
blowing and water erosion are the main limitations for 
farming. Slope, moderately slow permeability, and a 
moderate shrink-swell potential are the major limitations 
for most uses. 

This map unit has good to fair potential for cultivated 
crops where Williams soils dominate and where slopes are 
less than about 9 percent. Where slopes are steeper than 
about 9 percent and where Zahl soils are dominant, it is 
generally unsuited to cultivated crops. It is best suited to 
rangeland. 

The major soils have good potential for rangeland, for 
openland wildlife habitat, and for urban and residential 
uses and fair potential for rangeland wildlife habitat. The 
Parnell and Tonka soils have good potential for wetland 
wildlife habitat. 


2. Williams-Bowbells 


Nearly level to gently rolling, deep, well drained soils 
formed in material weathered from loamy glacial till 


These soils are in the northeastern part of the county. 
They are on a glacial till plain that has small areas of 
level glacial lake plains, rolling moraines, and moderately 
steep or steep drainageways. They are partly drained by 
intermittent streams, but in many small scattered areas 
where the landscape is characterized by potholes and 
depressions, the drainage system is closed. 

This map unit occupies about 12 percent of the county. 
It is about 55 percent Williams soils, 20 percent Bowbells 
soils, and 25 percent soils of minor extent. 

The nearly level or undulating Bowbells soils are on the 
plane and slightly concave, mid and lower side slopes and 
in swales. The nearly level to gently rolling Williams soils 
are on the plane and convex ridges, knobs, and upper side 
slopes above the Bowbells soils. Both soils have a loam 
surface layer. 

The most extensive minor soils in this map unit are Ar- 
negard, Cabba, Makoti, Parnell, Straw, Tonka, and Zahl 
soils and Ustorthents. 
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About 75 percent of the acreage is used for cultivated 
crops. The rest is in native grass and is used as rangeland 
and hayland. The Parnell and Tonka soils are used domi- 
nantly for grazing, hay or wildlife habitat, but some 
drained areas are used for cultivated crops. The 
Ustorthents are used mostly for wildlife habitat, but 
some areas are used for limited grazing. The hazards of 
soil blowing and water erosion are the main limitations 
for farming. Moderately slow permeability, the shrink- 
swell potential, and potential frost action are the major 
limitations for most other uses. 

This map unit has good potential for cultivated crops. 
The Cabba and Zahl soils and Ustorthents are generally 
unsuited to cultivated crops. The Cabba and Zahl soils are 
best suited to rangeland and have good potential for 
range grasses. Ustorthents have poor potential for range- 
land and wildlife habitat. 

The major soils have good potential for openland and 
rangeland wildlife habitat and urban and residential uses. 
The Parnell and Tonka soils have good potential for wet- 
land wildlife habitat. Part of this map unit is underlain by 
lignite coal, some of which has been mined. 


3. Williams-Wilton-Temvik 


Nearly level or undulating, deep, well drained soils 
formed in material weathered from glacial till and loess 


These soils are in the northern and eastern parts of the 
county. They are on a loess-mantled glacial till plain that 
has small areas of gently rolling or rolling moraines and 
moderately steep or steep drainageways. They are partly 
drained by intermittent streams, but in a few small scat- 
tered areas where the landscape is characterized by 
potholes and depressions, the drainage system is closed. 

This map unit occupies about 4 percent of the county. 
It is about 25 percent Williams soils, 20 percent Wilton 
soils, 20 percent Temvik soils, and 35 percent soils of 
minor extent. 

The nearly level or undulating Williams soils are on the 
plane and convex ridges, knobs, and upper side slopes 
above the Wilton and Temvik soils. The nearly level Wil- 
ton soils are on the plane and slightly concave, lower side 
slopes and in swales. The undulating Temvik soils are: on 
the plane and convex, mid and upper side slopes. The 
Temvik and Wilton soils are in areas where deposits of 
loess are thin. All three soils have a silt loam surface 
layer. 

The most extensive minor soils in this map unit are 
Grassna, Mandan, and Zahl soils. The well drained Grass- 
na soils are in swales and slightly concave areas where 
deposits of loess are thick. The well drained Mandan soils 
are in the slightly higher lying areas where deposits of 
loess are thick. The well drained Zahl soils are on the 
tops of knobs and ridges and along drainageways. 

About 90 percent of the acreage is used for cultivated 
crops. The rest is in native grasses and is used as range- 
land and hayland. The hazards of soil blowing and water 
erosion are the main limitations for farming. Moderately 


slow permeability, the shrink-swell potential, and poten- 
tial frost action are the major limitations for most other 
uses. 

This map unit has good potential for cultivated crops. 
Areas where slopes are steeper and where the Zahl soils 
are dominant, however, are generally unsuited to cul- 
tivated crops. They are best suited to rangeland and have 
good potential for range grasses. The map unit has good 
potential for openland wildlife habitat and fair potential 
for rangeland wildlife habitat. It has good potential for 
urban and residential uses. 


Soils formed in glacial till and in sandy and 
loamy water- and wind-sorted sediments on 
uplands 


These soils are along the Knife River and Spring 
Creek. They are on a sandy upland plain and a glacial till 
plain, much of which is mantled with loamy and sandy 
sediments. They are nearly level to hilly on the sandy 
upland plain and nearly level to gently rolling on the gla- 
cial till plain. They make up about 12 percent of the coun- 
ty. The soils formed in material weathered from sandy 
and loamy sediments and in glacial till. 


4. Flaxton-Williams 


Nearly level to gently rolling, deep, well drained loamy 
soils formed in material weathered from glacial till and 
from loamy sediments and the underlying glacial till 


These soils are south of the Knife River and on both 
sides of Spring Creek. They are on a glacial till plain, 
much of which is mantled with wind- or water-sorted 
loamy sediments. The plain has small areas of rolling 
moraines and moderately steep or steep drainageways. 
The soils are partly drained by intermittent streams, but 
in a few small seattered areas where the landscape is 
characterized by potholes and depressions, the drainage 
system is closed. 

This map unit occupies about 9 percent of the county. 
It is about 40 percent Flaxton soils, 20 percent Williams 
soils, and 40 percent soils of minor extent. 

The nearly level to gently rolling Flaxton soils are on 
the plane and slightly concave, mid and lower side slopes 
and in swales below the Williams soils. The nearly level to 
gently rolling Williams soils are on the plane and convex 
ridges, knobs, and upper side slopes. 

The most extensive minor soils in this map unit are 
Cabba, Parshall, Straw, and Lihen soils and Ustorthents. 
The strongly sloping to steep Cabba soils, which are shal- 
low over bedrock, are along drainageways. The well 
drained Straw soils occupy flood plains along streams. 
The somewhat excessively drained Lihen soils are in 
areas where sandy deposits are deep. The Parshall soils 
are in swales.and slightly concave areas. Ustorthents are 
in areas that were formerly mined for lignite coal. 

About 50 percent of the acreage is used for cultivated 
crops. The rest is in native grass and is used as rangeland 
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and hayland. The Cabba soils are used mostly as range- 
land, and the Ustorthents are used mostly for wildlife 
habitat. The hazards of soil blowing and water erosion are 
the main limitations for farming. In areas where Flaxton 
soils dominate, the hazard of soil blowing is moderate to 
severe. Slope, moderately slow permeability, the shrink- 
swell potential, and potential frost action are the major 
limitations for most other uses. 

This map unit has good to fair potential for cultivated 
crops. The Cabba and Lihen soils are best suited to ran- 
geland and have fair to good potential for range grasses. 
Ustorthents have poor potential for rangeland and for 
wildlife habitat. The major soils have good to fair poten- 
tial for openland wildlife habitat and fair potential for 
rangeland wildlife habitat. They have good to fair poten- 
tial for urban and residential uses. Part of this map unit 
is underlain by lignite coal, some of which has been 
mined. 


5. Lihen-Seroco-Telfer 


Nearly level to hilly, deep, somewhat excessively drained 
and excessively drained soils formed in material 
weathered from sandy wind- and water-sorted sediments 


These soils are in the southeastern part of the county 
south of the Knife River. They are on an upland plain 
that is dissected in small areas by moderately steep or 
steep drainageways. They are partly drained by intermit- 
tent streams, but they absorb most of the precipitation. 

This map unit occupies about 3 percent of the county. 
It is about 30 percent Lihen soils, 20 percent Seroco soils, 
20 percent Telfer soils, and 30 percent soils of minor ex- 
tent (fig. 2). 

The nearly level or undulating, somewhat excessively 
drained Lihen soils are on the mid and lower side slopes 
and in swales below the Seroco and Telfer soils. The 
nearly level to hilly, excessively drained Seroco soils are 
on the plane and convex upper side slopes and on the tops 
of knobs and hills and are above Telfer soils. The nearly 
level to rolling, excessively drained Telfer soils are on the 
plane and convex, mid and upper side slopes and the tops 
of knobs and hills. 

The most extensive minor soils in this map unit are 
Krem, Flaxton, and Parshall soils and Dune land. The well 
drained Krem soils are in areas where sandy sediments 
are moderately deep over glacial till. The well drained 
Flaxton soils are in areas where loamy sediments overlie 
glacial till. Parshall soils are in swales and slightly con- 
cave areas. Dune land is characterized by actively shifting 
sand dunes. 

Almost all of the acreage is rangeland. A severe hazard 
of soil blowing and the droughtiness resulting from low 
available water capacity are the main limitations for ran- 
geland and cultivated crops. Slope, the severe hazard of 
soil blowing, the sandy texture, and the hazard of ground 
water contamination are the main limitations for most 
other uses. A few small scattered clumps of native shrubs 
are throughout the map unit. 


This map unit has fair potential for rangeland. It has 
poor potential for openland wildlife habitat and good to 
fair potential for rangeland wildlife habitat. It has poor 
potential for urban and residential uses. The Flaxton and 
Parshall soils have good to fair potential for cultivated 
crops. The Dune land is generally unsuited to most uses, 
but it has esthetic value. It should be stabilized to 
prevent serious damage to surrounding vegetation and 
soils. 


Soils formed in glacial till, loess over glacial 
till, old alluvium, and material weathered 
from bedrock; on uplands 


These soils occur as scattered areas throughout the 
county. They are on a residual upland plain interspersed 
with areas of a glacial till plain that in places has a thin 
mantle of loess. They make up about 31 percent of the 
county. The soils formed in material weathered from gla- 
cial till, in old alluvium, in loess over glacial till, and in 
loamy and clayey material weathered from soft bedrock. 
Those on the glacial till plain are undulating to hilly. 
Those on the residual plain are nearly level to steep. The 
depth to the underlying soft bedrock varies. 


6. Belfield-Williams-Vebar 


Nearly level to strongly sloping, deep and moderately 
deep, well drained soils formed in material weathered 
from soft bedrock, old alluvium, and glacial till 


These soils are in the western part of the county. They 
are on a glacial and residual upland plain that is crossed 
by streams and has broad terraces that are dissected by 
steep drainageways. They are drained by intermittent 
streams. 

This map unit occupies about 4 percent of the county. 
It is about 20 percent Belfield soils, 15 percent Williams 
soils, 10 percent Vebar soils, and 55 percent soils of minor 
extent. 

The nearly level or gently sloping Belfield soils are on 
plains and slightly coneave terraces and in swales below 
the Williams and Vebar soils. They have a silt loam sur- 
face layer. The undulating or gently rolling Williams soils 
are on plane and convex knobs, ridges, and side slopes. 
They have a loam surface layer. The moderately sloping 
or strongly sloping Vebar soils are on plane and convex 
side slopes, knobs, ridges, and hills, generally below the 
Williams soils. They have a fine sandy loam surface layer. 

The most extensive minor soils in this map unit are Ar- 
negard, Cohagen, Lefor, and Straw soils. The well drained 
Arnegard soils are in swales and slightly concave areas. 
The Cohagan soils, which are shallow over bedrock, occu- 
py the tops of knobs, ridges, and hills and the upper side 
slopes along drainageways. The Lefor soils, which are 
moderately deep over bedrock, occupy the plane and con- 
vex tops of knobs, hills, and side slopes. The well drained 
Straw soils occupy flood plains along streams. 
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About 50 percent of the acreage is used for cultivated 
crops. The rest is in native grasses and is used as range- 
land or hayland. The hazards of soil blowing and water 
erosion are the main limitations for farming. In some 
areas these hazards are moderate to severe. Slope, 
moderately slow or slow permeability, the shrink-swell 
potential, and potential frost action are the major limita- 
tions for most other uses. 

This map unit has fair potential for cultivated crops. 
The steeper areas are best suited to rangeland. The 
potential for rangeland is good. The potential for open- 
land and rangeland wildlife habitat and for urban and re- 
sidential uses is fair. 


7. Williams-Cabba 


Undulating to steep, deep and shallow, well drained soils 
formed in material weathered from glacial till and soft 
bedrock 


These soils occur as scattered areas throughout the 
northern half of the county. They are on a glacial till plain 
that is dissected by well defined drainageways. They are 
undulating to rolling on the plain and strongly sloping to 
steep along the drainageways. Nearly level ground 
moraines and terraces are in some areas. The soils are 
drained by intermittent streams, but in a few small areas 
where the landscape is characterized by potholes and 
depressions, the drainage system is closed. 

This map unit occupies about 12 percent of the county. 
It is about 35 percent Williams soils, 20 percent Cabba 
soils, and 45 percent soils of minor extent. 

The undulating to hilly Williams soils are on plane and 
convex knobs, ridges, and hills. They have a loam surface 
layer. The moderately steep to steep Cabba soils are on 
ridges and along drainageways below the Williams soils. 
They have a loam or silt loam surface layer. 

The most extensive minor soils in this map unit are 
Cohagen, Ringling, Straw, Vebar, and Zahl soils. The 
Cohagen soils, which are shallow over bedrock, are along 
strongly sloping to steep drainageways. The Ringling 
soils, which are shallow to porcelanite (scoria), are on the 
tops of knolls, hills, and ridges and along drainageways. 
The well drained Straw soils occupy flood plains along 
streams. The Zahl soils occupy rolling moraines and some 
steep slopes along drainageways. The Vebar soils, which 
are moderately deep over bedrock, occupy the plane and 
convex slopes on residual upland plains and the lower side 
slopes below the Cohagen soils. 

About 60 percent of the acreage is used as rangeland, 
and the rest is used for cultivated crops. Slope and the 
hazards of soil blowing and water erosion are the main 
limitations if the soils are farmed or used as rangeland. 
Slope, moderately slow permeability, the shrink-well 
potential, and the depth to soft bedrock are the major 
limitations for most other uses. 

This map unit has fair potential for cultivated crops 
where Williams soils dominate and where slopes are less 
than 9 percent. It is generally unsuited to cultivated crops 


in areas where slopes are steeper and where Cabba soils 
are dominant. In these areas it is best suited to rangeland 
and has good potential for range grasses. It has fair 
potential for openland and rangeland wildlife habitat and 
for urban and residential uses. 


8. Cabba-Williams-Temvik 


Undulating to steep, shallow and deep, well drained soils 
formed in material weathered from soft bedrock, glacial 
till, and loess 


These soils are in the northeastern part of the county. 
They are on a glacial till plain that is dissected by well 
defined drainageways and on breaks of the Missouri 
River and Lake Sakakawea. They are undulating on the 
plain, strongly sloping to steep along the drainageways, 
and steep on the breaks. Nearly level ground moraines 
and rolling moraines are in a few small areas. The soils 
are drained by intermittent streams. 

This map unit occupies about 6 percent of the county. 
It is about 55 percent Cabba soils, 20 percent Williams 
soils, 10 percent Temvik soils, and 15 percent soils of 
minor extent (fig. 3). 

The undulating Williams and Temvik soils are on plane 
and convex side slopes. They have a silt loam surface 
layer. The Williams soils are on slight rises above the 
Temvik soils. The strongly sloping to steep Cabba soils 
are below the Williams and Temvik soils. The Cabba soils 
have a loam or silt loam surface layer. They are along 
drainageways and on hillsides, ridges, and steep breaks. 

The most extensive minor soils in this map unit are 
Cherry, Grassna, and Zahl soils and Badland. The well 
drained Grassna soils are in swales and slightly concave 
areas. Zahl soils are on the upper side slopes along 
drainageways and on the tops of knobs, hills, and ridges. 
The well drained Cherry soils are on plane slopes below 
the Cabba soils. Badland, which is characterized by ex- 
posed soft bedrock and steep slopes, is below the Cabba 
soils on the landscape. 

About 75 percent of the acreage is in native grasses 
and is used as rangeland. The rest is used for cultivated 
crops. Various species of native trees and shrubs are in 
some drainageways and on north- or east-facing slopes. 
Slope and the hazards of soil blowing and water erosion 
are the main limitations if the soils are farmed or used as 
rangeland. Slope, moderately slow permeability, the 
shrink-swell potential, and the depth to bedrock are the 
major limitations for most other uses. 

This map unit has good potential for cultivated crops 
where Williams and Temvik soils dominate. Areas where 
slopes are steeper and where Cabba soils dominate are 
best suited to rangeland and have good potential for 
range grasses. This map unit has fair potential for open- 
land wildlife habitat and good potential for rangeland wil- 
dlife habitat. It has fair potential for urban and re- 
sidential uses. Part of the unit is underlain by lignite coal, 
some of which has been mined. 
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9. Williams-Belfield-Amor 


Nearly level to gently rolling, deep and moderately deep, 
well drained soils formed in material weathered from 
glacial till and soft bedrock 


These soils occur as scattered areas throughout the 
western part of the county. They are on a glacial and 
residual upland plain that is dissected by strongly sloping 
to steep drainageways. They are drained by well defined 
intermittent streams. 

This map unit occupies about 9 percent of the county. 
It is about 15 percent Williams soils, 10 percent Belfield 
soils, 10 percent Amor soils, and 65 percent is soils of 
minor extent. 

The undulating or gently rolling Williams soils are on 
plane and convex side slopes above the Belfield and Amor 
soils. The Williams soils have a loam surface layer. The 
nearly level or gently sloping Belfield soils are on plane 
and slightly concave side slopes and in swales below the 
Amor soils. They have a silt loam surface layer. The un- 
dulating to moderately sloping Amor soils are on plane 
and convex side slopes. They have a loam surface layer. 

The most extensive minor soils in this map unit are 
Cabba, Daglum, Rhoades, Sen, Straw, and Werner soils. 
The strongly sloping to steep Cabba soils, which are shal- 
low over bedrock, are on the tops of knobs, hills, and 
ridges and along drainageways. The alkali or sodic 
Daglum soils are in swales and slightly concave areas. 
The Sen soils, which are moderately deep over bedrock, 
are on the plane and convex, mid and upper side slopes. 
The well drained Straw soils occupy flood plains along 
streams. The alkali or sodic Rhoades soils are in swales 
and slightly concave areas. The Werner soils, which are 
shallow over bedrock, occupy knobs, hillsides, and ridges. 

About 50 percent of the acreage is used for cultivated 
crops, and the rest is in native grasses and is used as ran- 
geland or hayland. A few small areas of native trees are 
in some of the drainageways. The hazards of soil blowing 
and water erosion are the main limitations if the soils are 
farmed. In some areas these hazards are moderate to 
severe. Slope, moderately slow or slow permeability, frost 
action, the shrink-swell potential, and the depth to soft 
bedrock are the major limitations for other uses. 

This map unit has good potential for cultivated crops. 
In areas where slopes are steeper and where the Rhoades 
soils dominate, it is best suited to rangeland. It has good 
potential for range grasses and openland wildlife habitat 
and fair potential for rangeland wildlife habitat and most 
urban and residential uses. 


Soils formed in material weathered from 
bedrock and alluvium on uplands 


These soils are on a residual upland plain in the 
western part of the county. They are nearly level to very 
steep. They make up about 27 percent of the county. The 
soils formed in material weathered from soft bedrock. 
The depth to soft bedrock varies. Soft bedrock commonly 
crops out in the steeper areas. 


10. Cabba-Cohagen 


Strongly sloping to very steep, shallow, well drained and 
somewhat excessively drained soils formed in material 
weathered from soft bedrock 


These soils oceur as scattered areas throughout the 
western part of the county. They are on a residual upland 
plain. Nearly level to rolling glacial till plains are in some 
small areas. The soils are drained by well defined inter- 
mittent streams. 

This map unit occupies about 9 percent of the county. 
It is about 40 percent Cabba soils, 15 percent Cohagen 
soils, and 45 percent soils of minor extent. 

The strongly sloping to very steep Cabba soils and the 
strongly sloping to very steep Cohagen soils are on con- 
vex ridgetops, hillsides, and side slopes along 
drainageways. The Cohagen soils generally are above the 
Cabba soils. They have a fine sandy loam surface layer 
and are somewhat excessively drained. The Cabba soils 
have a loam or silt loam surface layer and are well 
drained. 

The most extensive minor soils in this map unit are 
Williams, Zahl, Vebar, and Ringling soils. The nearly level 
to gently rolling Williams soils are on small glacial till 
plains between incised drainageways. They are above the 
Cabba and Cohagen soils on the landscape. The gently 
rolling to steep Zahl soils are on moraines and the upper 
side slopes along drainageways. The moderately sloping 
to strongly sloping Vebar soils are on the plane and con- 
vex, mid and lower side slopes below the Cohagen soils. 
The Ringling soils, which are shallow over porcelanite 
(scoria), are on the tops of knobs and hills and on the 
lower side slopes below the Cabba soils. 

Almost all of the acreage is in native grasses and is 
used as rangeland. A few small, irregularly shaped areas, 
primarily of Williams soils, are cultivated. Many of the 
drainageways support stands of native trees and shrubs. 
The hazard of water erosion, the excessive loss of water 
resulting from rapid runoff, and the shallowness to 
bedrock are the main limitations if the soils are used as 
rangeland. The slope and the shallowness to soft bedrock 
are the major limitations for other uses. 

This map unit is best suited to rangeland and has fair 
potential for range grasses. It has poor potential for 
openland wildlife habitat and good potential for rangeland 
wildlife habitat. The major soils have poor potential for 
urban and residential uses. The Williams soils have good 
potential for urban and residential uses. 


11. Cabba-Rhoades 


Nearly level to very steep, shallow and deep, well drained 
soils formed in material weathered from soft bedrock and 
alluvium 


These soils are on a residual upland plain in the 
southwestern part of the county. Undulating glacial till 
plains are in small areas. The soils are drained by many 
well defined intermittent streams. 
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This map unit occupies about 11 percent of the county. 
It is about 45 percent Cabba soils, 15 percent Rhoades 
soils, and 40 percent soils of minor extent (fig. 4). 

The strongly sloping to very steep Cabba soils are on 
convex ridgetops, hillsides, and side slopes along 
drainageways. The nearly level to moderately sloping, al- 
kali or sodie Rhoades soils are on plane and slightly con- 
cave side slopes below the Cabba soils. The Cabba soils 
have a loam or silt loam surface layer. The Rhoades soils 
have a thin surface layer of silt loam and a dense silty 
clay subsoil. They contain excess sodium salts. 

The most extensive minor soils in this map unit are 
Amor, Werner, Cherry, Moreau, and Cohagen soils and 
Badland. The Badland is characterized by exposed soft 
bedrock and is generally below the Cabba soils on the 
landscape. The well drained Cherry soils are on plane 
slopes below the Cabba soils and the Badland. The Amor 
soils, which are moderately deep over soft bedrock, are on 
plane and convex slopes above the Cabba soils. The 
Werner soils, which are shallow over soft bedrock, are on 
convex ridgetops and the upper side slopes above the 
Cabba soils. The Moreau soils, which are moderately deep 
over soft bedrock, are on plane and convex slopes below 
the Cabba soils. The Cohagen soils, which are shallow 
over soft bedrock, are on ridgetops and the upper side 
slopes above the Cabba soils. 

Almost all of the acreage is in native grasses and is 
used as rangeland. A few small, irregularly shaped areas 
are cultivated. Some of the drainageways support stands 
of native trees and shrubs. The hazard of water erosion, 
excessive loss of water resulting from rapid runoff, and 
shallowness to bedrock are the main limitations if the 
soils are used as rangeland. Slope, depth to soft bedrock, 
excess sodium salts, and very ‘slow permeability are the 
major limitations for other uses. 

This map unit is best suited to rangeland and has fair 
potential for range grasses. It has poor potential for 
openland wildlife habitat and fair potential for rangeland 
wildlife habitat. It has poor potential for urban and re- 
sidential uses. The Amor soils have good potential for 
urban and residential uses. 


12. Rhoades-Belfield-Moreau 


Nearly level to strongly sloping, deep and moderately 
deep, well drained soils formed in material weathered 
from soft bedrock and alluvium 


These soils are in the southwestern part of the county. 
They are on a residual upland plain that is dissected by 
steep drainageways. They are drained by well defined in- 
termittent streams. 

This map unit occupies about 7 percent of the county. 
It is about 40 percent Rhoades soils, 15 percent Belfield 
soils, 10 percent Moreau soils, and 35 percent soils of 
minor extent. 

The nearly level to moderately sloping Rhoades soils 
are on plane and slightly concave side slopes below the 
Belfield and Moreau soils. They have a thin surface layer 


of silt loam and a dense silty clay subsoil, and they con- 
tain excess sodium salts. The nearly level to moderately 
sloping Belfield soils are on plane and concave side slopes 
below the Moreau soils. They have a silt loam surface 
layer. The gently sloping to strongly sloping Moreau soils 
are on the plane and convex, upper side slopes and the 
tops of ridges. They have a silty clay surface layer. 

The most extensive minor soils in this map unit are 
Cabba, Regent, Straw, and Lawther soils. The Cabba 
soils, which are shallow over soft bedrock, are on the tops 
of knobs and ridges and along drainageways. The Regent 
soils, which are moderately deep over soft bedrock, occu- 
py plane and convex slopes. The well drained Straw soils 
occupy flood plains along streams. The Lawther soils oc- 
cupy plane and slightly concave slopes. 

About 50 percent of the acreage is used for cultivated 
crops, and the rest is in native grass and is used as range- 
land. Native trees and shrubs are along the major 
streams and drainageways. Excess sodium salts, the 
hazard of water erosion, and the moderate depth to 
bedrock are the main limitations if the soils are farmed or 
used as rangeland. Slope, depth to soft bedrock, excess 
sodium salts, and very slow to slow permeability are the 
major limitations for other uses. 

This map unit has poor potential for cultivated crops 
and fair potential for range grasses. It has poor potential 
for openland wildlife habitat and fair potential for range- 
land wildlife habitat and urban and residential uses. 


Soils formed in alluvium on bottom land and 
terraces 


These soils are on the flood plains and terraces along 
the Missouri and Knife Rivers and Spring, Goodman, and 
Antelope Creeks. They make up about 7 percent of the 
county. The soils formed in material weathered from allu- 
vium. They are level to gently sloping. The drainage pat- 
tern is well defined to indistinct. 


13. Straw-Velva 


Level to gently sloping, deep, well drained soils formed in 
material weathered from alluvium 


These soils are on the flood plains along the Knife 
River, Spring Creek, and Goodman Creek and in the gla- 
cial outwash trench occupied by Antelope Creek. High 
terraces and oxbows are in some areas. The soils are 
drained by the major streams and by a few shallow inter- 
mittent streams. In many areas they support groves of 
native trees and shrubs. 

This map unit occupies about 6 percent of the county. 
It is about 55 percent Straw soils, 10 percent Velva soils, 
and 35 percent soils of minor extent. 

The level to gently sloping Straw soils occupy plane 
and slightly concave slopes, generally above the Velva 
soils. They have a silt loam or loam surface layer. The 
nearly level or gently sloping Velva soils occupy plane 
and slightly concave slopes, generally adjacent to the 
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major streams. They have a fine sandy loam surface 
layer. 

The most extensive minor soils in this map unit are 
Shambo, Belfield, and Parshall soils. The Shambo and 
Parshall soils occupy plane and slightly concave slopes on 
the high terraces. The alkali or sodic Belfield soils occupy 
plane and slightly concave slopes on bottom land adjacent 
to the Straw soils. 

About 80 percent of the acreage is used for cultivated 
crops. The rest is in native grasses and is used as range- 
land and hayland. All the towns and villages in the county 
but Pick City are entirely or partly in areas of this map 
unit. The hazards of soil blowing, water erosion, and 
flooding are the major limitations if the soils are farmed. 
The flood hazard, shrink-swell potential, and potential 
frost action are the major limitations for other uses. 

This map unit has good potential for cultivated crops, 
range grasses, and openland and rangeland wildlife 
habitat. If protected against flooding, it has good poten- 
tial for urban and residential uses. 


14. Havrelon-Lohler 


Level, deep, well drained and moderately well drained 
soils formed in material weathered from alluvium 


These soils are on the flood plain of the Missouri River 
and the flood plain where the Knife River joins the Mis- 
souri River. High terraces and oxbows are in some areas. 
In many areas the soils support groves of native trees 
and shrubs. 

This map unit occupies about 1 percent of the county. 
It is about 75 percent Havrelon soils, 10 percent Lohler 
soils, and 15 percent soils of minor extent. 

The level Havrelon soils occupy plane slopes, generally 
above the Lohler soils. They are well drained and have a 
silt loam surface layer. The level Lohler soils occupy 
plane and slightly concave slopes. They are moderately 
well drained and have a silty clay surface layer. 

The most extensive minor soils in this map unit are 
Banks, Dimmick, and Seroco soils. The Banks soils occupy 
plane and slightly convex slopes. The very poorly drained 
Dimmick soils are in the oxbows. The excessively drained 
Seroco soils are on convex slopes along the edge of the 
flood plain and in some small areas on the flood plain. 

About 75 percent of the acreage has been cleared of 
trees and is used for cultivated crops. Some areas are ir- 
rigated. The rest of the acreage is in native trees and 
shrubs and in grasses and is used as rangeland. The flood 
plain below the Garrison Dam is protected against flood- 
ing. Flooding of the Knife River and the hazard of soil 
blowing are the main limitations if the soils are farmed. 
Flooding of the Knife River, potential frost action, and 
the moderate to high shrink-swell potential are the major 
limitations for most other uses. 

This map unit has good potential for cultivated crops 
and openland wildlife habitat and fair potential for range- 
land wildlife habitat. The Havrelon soils have good poten- 
tial for irrigated crops. Uncleared areas have fair poten- 


tial for rangeland. The areas below Garrison Dam that 
are protected against flooding have good potential for 
most urban and residential uses. 


Broad land-use considerations 


Deciding which soils should be used for urban and in- 
dustrial development and which soils should be preserved 
as cropland and rangeland is becoming an increasingly im- 
portant issue in the survey area. As a result of the lignite 
coal industry, soils in and near Hazen, Beulah, and Stan- 
ton are under urban and industrial development. The 
general soil map is most helpful in planning the general 
outline of urban and industrial areas; it cannot be used 
for the selection of sites for specific urban and industrial 
structures. In general, the soils in the survey area that 
have good potential for cultivated crops also have good 
potential for urban and industrial development. The data 
about soils can be useful in planning future land-use pat- 
terns in Mercer County. 

Large areas of the Cabba-Cohagen and Cabba-Rhoades 
map units, are not suitable for urban and _ industrial 
development because steep slopes, depth to bedrock, a 
high shrink-swell potential, and excess sodium salts are 
severe limitations. Urban development in the Rhoades- 
Belfield-Moreau map unit is also very costly because of a 
high shrink-swell potential and excess sodium salts. 

In many parts of the other map units, the soils have 
severe limitations, and urban development can be costly. 
The sandy soils of the Lihen-Seroco-Telfer map unit are 
suitable for most urban uses, but they are very droughty 
and extremely susceptible to soil blowing. Many of the 
soils in the Straw-Velva and the Havrelon-Lohler map 
units are subject to stream overflow, which damages 
structures and other property. The steep slopes and 
shallowness to bedrock of the Cabba soils are severe 
limitations for urban development in the Williams-Cabba 
and Cabba-Williams-Temvik map units, but some areas of 
these map units can be successfully developed. 

In many large areas of the Williams-Bowbells, Flaxton- 
Williams, Williams-Wilton-Temvik, and Williams-Zah] map 
units, urban development is less costly. The soils have 
severe limitations for septic tank absorption fields, but 
these limitations can be overcome by enlarging the ab- 
sorption field or using a municipal sewer system. 

The map units adjoining the major streams and Lake 
Sakakawea have the best potential for recreational areas, 
such as parks and campgrounds. These are the Straw- 
Velva, Havrelon-Lohler, Cabba-Williams-Temvik map 
units and possibly the Cabba-Cohagen map unit. These 
map units support some native trees and shrubs and are 
close to fishing areas. The steep slope of the Cabba- 
Cohagen and Cabba-Williams-Temvik map units is a 
severe limitation for some recreation uses, but in some 
areas the soils can be used for paths and trails, and in 
some access to fishing areas is good. 

All of the map units in the survey area provide habitat 
for many important species of wildlife. The small depres- 
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sions and potholes characteristic of the landscape of the 
Williams-Zahl and Williams-Bowbells map units provide 
good waterfowl habitat. White-tailed deer, antelope, and 
sharp-tailed grouse are attracted to the large areas of na- 
tive grasses and woody plants in the Straw-Velva and 
Cabba-Cohagen map units. 

The Williams-Zahl, Williams-Bowbells, Williams-Wilton- 
Temvik, Flaxton-Williams, Straw-Velva, and Havrelon- 
Lohler map units have the best potential for cultivated 
crops. The potential for crop production should not be 
overlooked when broad land uses are considered. Many 
areas of the Flaxton-Williams map unit are highly 
susceptible to soil blowing, but conservation practices can 
minimize the hazard. The Belfield-Williams-Vebar, Wil- 
liams-Cabba, Cabba-Williams-Temvik, and  Williams- 
Belfield-Amor map units have fair potential for cultivated 
crops. The Cabba-Williams and Cabba-Williams-Temvik 
map units are dissected by many deeply entrenched 
drainageways. 

Many areas in the county, for example, most areas of 
the Cabba-Cohagen and Cabba-Rhoades map units and 
large areas of the Rhoades-Belfield-Moreau map unit, are 
best suited to rangeland. The Rhoades-Belfield-Moreau 
map unit has such severe limitations for urban develop- 
ment and cultivated crops that the cost generally 
prohibits such uses. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and 
developing soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol that 
identifies the soil on the detailed soil maps. Each soil 
description includes general facts about the soil and a 
brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or soils 
for which the unit is named. Most of the delineations 
shown on the detailed soil map are phases of soil series. 

Soils that have profiles that are almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 


first observed and mapped. Seroco and Krem, for exam- 
ple, are the names of two soil series. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soil phase 
commonly indicates a feature that affects use or manage- 
ment. For example, Williams loam, 3 to 6 percent slopes, 
is one of several phases within the Williams series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area in- 
cludes some of each of the two or more dominant soils, 
and the pattern and proportion are somewhat similar in 
all areas. Rhoades-Daglum complex, 1 to 9 percent slopes, 
is an example. 

Most map units inelude small, scattered areas of soils 
other than those that appear in the name of the map unit. 
Some of these soils have properties that differ substan- 
tially from those of the dominant soil or soils and thus 
could significantly affect use and management of the map 
unit. These soils are described in the description of each 
map unit. Some of the more unusual or strongly contrast- 
ing soils that are included are identified by a special sym- 
bol on the soil map. 

Most mapped areas include places that have little or no 
soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineated 
on the soil map and given descriptive names. Pits, gravel, 
is an example. Some of these areas are too small to be 
delineated and are identified by a special symbol on the 
soil map. 

The acreage and proportionate extent of each map unit 
are given in table 4, and additional information on proper- 
ties, limitations, capabilities, and potentials for many soil 
uses is given for each kind of soil in other tables in this 
survey. (See “Summary of tables.”) Many of the terms 
used in describing soils are defined in the Glossary. 

As a result of changes in series concepts and dif- 
ferences in the design of map units or the extent of soils, 
some of the boundaries and soil names on the Mercer 
County soil maps do not match those on the soil maps of 
Oliver, Stark, and Morton Counties. 

1—Parnell silt loam. This deep, level, very poorly 
drained soil is in slight depressions and potholes on glacial 
till uplands. Unless drained or affected by drought, it is 
ponded throughout most of the growing season. In- 
dividual areas are round or oblong and range from 2 to 70 
acres in size. 

Typically, the surface layer is black silt loam about 16 
inches thick. It is mottled in the lower part. The subsoil is 
about 27 inches thick. It is firm, very dark gray, mottled 
silty clay loam over silty clay. The substratum to a depth 
of about 60 inches is mottled, olive gray silty clay loam. 
In some places the surface layer is silty clay loam. In 
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others a dark gray subsurface layer less than 4 inches 
thick is evident. 

Included with this soil in mapping are small areas of 
the poorly drained, slightly higher lying Heil and Tonka 
soils. These soils make up less than 15 percent of the unit. 
The Heil soils contain excess sodium and have a dense 
subsoil at a depth of 1 inch to 5 inches. The Tonka soils 
have a dark gray subsurface layer that is thicker than 4 
inches. 

Permeability is slow, and available water capacity is 
high. The surface layer can be easily tilled throughout a 
fairly wide range in moisture content. Even in dry years, 
the water table is seldom more than 2 feet below the sur- 
face. The shrink-swell potential is high. Potential frost ac- 
tion also is high. 

Most areas are undrained and are used as wetland wil- 
dlife habitat or as rangeland. Drained areas are used 
mostly for late-seeded, annual hay or small grain. The 
potential for wetland wildlife habitat, crops, and wind- 
breaks is good; the potential for rangeland is fair; and the 
potential for recreation uses and most engineering uses is 
poor. 

Drained areas are suited to wheat, oats, barley, and 
grasses and legumes. In most years wetness delays seed- 
ing. These areas are generally unsuited to cultivated 
crops because of flooding and the high water table. Suita- 
ble outlets for drainage are difficult to locate in many 
areas. The hazards of soil blowing and water erosion are 
slight. 

The use of this soil as pastureland, hayland, or range- 
land is effective in controlling erosion. Overgrazing or 
grazing when the soil is wet results in surface compaction 
and poor tilth. Proper stocking rates, pasture rotation, 
and timely deferment of grazing during wet periods keep 
the pasture and the soil in good condition. In some years 
undrained areas are too wet to allow hay cutting. 

Undrained areas are generally unsuited to windbreaks 
and environmental plantings because of the high water 
table and the flooding. Drained areas are well suited to 
trees and shrubs; all climatically suited species grow well. 

This soil is generally not suitable for building site 
development and onsite waste disposal. As a result of the 
seasonal high water table, the flooding, the high shrink- 
swell potential, and the slow permeability, design, installa- 
tion, and maintenance are costly. In this survey area Par- 
nell soils are generally not used as building sites. More 
desirable sites are. generally nearby. Capability subclass 
Vw; Wetland range site. 

2—Tonka silt loam. This deep, level, poorly drained 
soil is in shallow basins and potholes on glacial till 
uplands. It is ponded for a few weeks to several months 
following snowmelt and heavy rains. Individual areas are 
generally round or oblong and range from 2 to 40 acres in 
size. 

Typically, the surface layer is silt loam about 9 inches 
thick. It is black in the upper part and very dark gray in 
the lower part. The subsurface layer is mottled, dark gray 
loam about 7 inches thick. The subsoil is firm, mottled, 


very dark gray clay loam about 22 inches thick. The sub- 
stratum to a depth of about 60 inches is mottled, olive 
clay loam. In places the surface layer is silty clay loam. 

Included with this soil in mapping are small areas of 
very poorly drained Parnell soils in the lowest part of the 
basins or potholes. These soils make up less than 15 per- 
cent of the unit. They are wetter than this Tonka soil and 
do not have a leached subsurface layer. 

Permeability is slow, and available water capacity is 
high. Unless the soil is drained or affected by drought, 
the water table is within 1 foot of the surface during 
most of the year. The surface layer is friable and can be 
easily tilled throughout a fairly wide range in moisture 
content. The shrink-swell potential is high to moderate. 
Potential frost action is high. 

Most areas are undrained and are used as rangeland, 
wetland wildlife habitat, or native hayland. Some areas 
are used for late-seeded cultivated crops. Drained areas 
are used for cultivated crops and hayland. 

Undrained areas have good potential for range grasses 
and a few species of trees and shrubs. They have poor 
potential for cultivated crops and most hay crops. Drained 
areas have good potential for range grasses, windbreaks, 
and most of the cultivated crops commonly grown in the 
county. The potential for sewage lagoons is good. Even if 
the soil is drained, the potential for most engineering and 
recreation uses is poor. The potential for wetland wildlife 
habitat is good. 

Undrained areas are poorly suited to cultivated crops. 
In most years wetness delays tillage and seeding. Drained 
areas are well suited to wheat, oats, barley, and grasses 
and legumes. Suitable outlets for drainage are difficult to 
locate in many areas. Soil blowing and water erosion are 
only slight hazards and are easily controlled by managing 
crop residue. 

The use of this soil as pastureland, hayland, or range- 
land is effective in controlling soil blowing. Overgrazing 
or grazing when the soil is wet results in surface compac- 
tion and poor tilth. Proper stocking rates, pasture rota- 
tion, timely deferment of grazing, and restricted use dur- 
ing wet periods keep the pasture and the soil in good con- 
dition. 

Undrained areas of this soil are generally unsuited to 
windbreaks and environmental plantings because of wet- 
ness and flooding. Drained areas are well suited to trees 
and shrubs; all climatically suited species can grow well. 

This soil is generally not suitable for building site 
development and onsite waste disposal. As a result of the 
high water table, the flooding, and the slow permeability, 
design, installation, and maintenance are costly. In this 
survey area Tonka soils are generally not used as building 
sites. More desirable sites are generally nearby. Capabili- 
ty subclass IVw; Wet Meadow range site. 

3D—Seroco-Telfer loamy fine sands, 1 to 15 percent 
slopes. This map unit consists of deep, nearly level to 
rolling, excessively drained soils on terraces and uplands. 
Most areas are crossed by a few sharply incised stream 
channels. Individual areas are irregular in shape and 
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range from 3 to more than 1,000 acres in size. Slopes are 
short and uneven. 

Areas of this map unit are 50 to 75 percent Seroco soils 
and 25 to 40 percent Telfer soils. The Seroco soils are on 
the tops of ridges and the upper side slopes, and the 
Telfer soils are on the lower side slopes and toe slopes. 
The two soils are so intricately mixed or are in areas so 
small that it is not practical to separate them in mapping. 

Typically, the Seroco soil has a surface layer of dark 
grayish brown loamy fine sand about 3 inches thick. The 
substratum to a depth of about 60 inches is brown fine 
sand. In places the substratum is loam or clay loam glacial 
till at a depth of about 50 inches. 

Typically, the Telfer soil has a dark grayish brown 
loamy fine sand surface layer about 10 inches thick. 
Below this is a grayish brown fine sand transitional layer 
about 5 inches thick. The substratum to a depth of about 
60 inches is brown fine sand. In places the substratum is 
Joam or clay loam glacial till at a depth of about 50 inches. 

Included with this unit in mapping are small areas of 
Lihen soils in swales. These soils make up 5 to 20 percent 
of the unit. They are dark colored to a greater depth than 
the Seroco and Telfer soils. Also included are small areas 
of Krem soils on plane slopes, a few small areas of Banks 
soils, and a few blowouts. The Krem soils have clay loam 
glacial till at a depth of 16 to 40 inches. The Banks soils 
are similar to Seroco soils but are subject to flooding. 

Permeability is rapid. Available water capacity is low, 
but soil mcisture is readily available to plants. Surface ru- 
noff is very slow to slow. 

Most areas are used as rangeland. These soils have fair 
potential for range grasses. They have poor potential for 
cultivated crops and windbreaks, good potential for septic 
tank absorption fields, poor potential for other sanitary 
facilities, and good potential for building site develop- 
ment. 

These soils are generally unsuited to cultivated crops 
because the soil blowing hazard is severe, available water 
capacity is low, and the soils are droughty. 

The use of these soils as rangeland or hayland is effec- 
tive in controlling erosion. Overstocking and overgrazing 
reduce the plant cover, cause deterioration of the plant 
community, and increase the hazard of soil blowing. 
Proper stocking rates, uniform grazing distribution, time- 
ly deferment of grazing, and a planned grazing system 
keep the range and the soil in good condition. 

The Seroco soil is generally unsuited to trees and 
shrubs. The Telfer soil is poorly suited; only a few trees 
and shrubs can grow well. Intensive management is 
required to insure survival and adequate growth. 

These soils are well suited as sites for buildings and 
septic tank absorption fields. Alternative sites should be 
selected for sanitary landfills and sewage lagoons because 
of seepage and the possible contamination of ground 
water by effluent. Cutbanks in shallow excavations can 
cave unless trench walls are shored. An adequate plant 
cover on lawns and recreation areas is difficult to main- 
tain, but this difficulty can be overcome in part by 


frequent applications of irrigation water and fertilizer. 
Capability subelass Ve; Seroco soil in Thin Sands range 
site, Telfer soil in Sands range site. 

3E—Seroco-Dune land complex, 3 to 25 percent 
slopes. This map unit consists of deep, undulating to hilly, 
excessively drained Seroco soils and Dune land. Individual 
areas are irregular in shape and range from about 5 to 
200 acres in size. They are about 50 to 70 percent Seroco 
soils and 25 to 40 percent Dune land. The Seroco soils and 
Dune land are so intricately mixed or are in areas so 
small that it is not practical to separate them in mapping. 

Typically, the Seroco soil has a surface layer of dark 
grayish brown loamy fine sand about 3 inches thick. The 
substratum to a depth of about 60 inches is brown fine 
sand. 

Typically, Dune land has no discernible soil layers, but 
in places darkened buried layers are at various depths 
(fig. 5). The sand is predominately fine. 

Included with this unit in mapping are small areas of 
Lihen and Telfer soils in swales. These soils make up 
about 5 to 15 percent of the unit. They have a thicker, 
darker colored surface layer than the Seroco soil. 

Permeability in the Seroco soil is rapid, and available 
water capacity is low. Surface runoff is slow. 

Most areas are used as rangeland. This map unit has 
fair to poor potential for building site development, 
recreation uses, and sanitary facilities; poor potential for 
crops and windbreaks; and good potential for rangeland. 

This map unit is generally not suitable for cultivation 
because of droughtiness and a severe soil blowing hazard. 
The Dune land is unstable and is constantly shifted by 
the wind. 

The use of this map unit as rangeland or hayland is ef- 
fective in controlling erosion. Overstocking and overgraz- 
ing reduce the plant cover, cause deterioration of the 
plant community, and increase the hazard of soil blowing. 
Proper stocking rates, uniform grazing distribution, time- 
ly deferment of grazing, and a planned grazing system 
keep the range and the soil in good condition. 

This map unit is generally unsuited to windbreaks and 
environmental plantings because of the low available 
water capacity and the droughtiness. 

This map unit is poorly suited to building site develop- 
ment because the soil blowing hazard is severe and the 
plant cover is difficult to maintain in intensively used 
areas. Alternative sites should be selected for sanitary 
landfills and sewage lagoons because of seepage and the 
possible contamination of ground water by effluent. The 
plant cover in intensively used areas, such as lawns and 
recreation areas, can be maintained in part by frequent 
applications of fertilizer and irrigation water. Capability 
subclass VIIe; Seroco soil in Thin Sands range site, Dune 
land not assigned to a range site. 

5—Dimmick silty clay. This deep, level, very poorly 
drained soil is in basins on uplands and in oxbows on ter- 
races and bottom land. Unless drained or affected by 
drought, it is ponded throughout most of the year. In- 
dividual areas range from 5 to more than 100 acres in 
size. 
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Typically, the surface layer is mottled, very dark gray 
silty clay about 18 inches thick. The substratum to a 
depth of about 60 inches is mottled, dark gray clay. 

Included with this soil in mapping are small areas of 
poorly drained Heil soils on the outer rims of the basins. 
These soils make up less than 20 percent of the unit. 
They contain a higher amount of sodium than this Dim- 
mick soil. 

Permeability is very slow, and available water capacity 
is moderate to high. Even in dry years, the water table is 
seldom. more than 8 feet below the surface. The shrink- 
swell potential is high. Potential frost action is moderate. 

Most areas are undrained and are used for rangeland or 
for hay that is harvested late in the growing season. 
Drained areas are used for hay and small grain. The 
potential for hay, pasture, and wetland wildlife habitat is 
good, and the potential for crops, recreation uses, and 
most engineering uses is poor. 

This soil is generally unsuited to wheat, oats, barley, 
and grasses and legumes because it is wet and suitable 
outlets for drainage are not available. In areas where out- 
lets are available, the potential for cultivated crops is 
good. The hazard of water erosion is slight, and areas 
having no plant cover are subject to soil blowing. 

The use of this soil as pastureland, hayland, or range- 
land is effective in controlling erosion. Overgrazing or 
grazing when the soil is wet results in poor tilth and sur- 
face compaction and reduces the infiltration rate. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing during wet periods keep the pasture and the soil 
in good condition. 

Undrained areas are generally unsuited to windbreaks 
and environmental plantings because of wetness and 
flooding. Drained areas are well suited to trees and 
shrubs; all climatically suited species can grow well. 

This soil is suited to sewage lagoons. It is generally not 
suitable for building site development and onsite waste 
disposal. As a result of the seasonal high water table, the 
flooding, the high shrink-swell potential, and the very 
slow permeability, design, installation, and maintenance 
are costly. In this survey area Dimmick soils are 
generally not used as building sites. More desirable sites 
are generally nearby. Capability subclass Vw; Wetland 
range site. 

7—Straw silty clay loam. This deep, level, well drained 
soil is on low terraces and bottom land along the major 
streams and on fans in glacial outwash trenches. Most 
areas are occasionally flooded for a brief period, but some 
are only rarely flooded. The areas are generally long and 
irregularly shaped and range from 20 to more than 300 
acres in size. 

Typically, the surface layer is silty clay loam about 13 
inches thick. It is grayish brown in the upper part and 
dark grayish brown in the lower part. The substratum to 
a depth of about 60 inches is grayish brown loam over 
light brownish gray, stratified silt loam and fine sandy 
loam. In most places a darkened buried layer is in the 
substratum. In some the surface layer is thinner, and in 


others it is clay loam. In a few, fine sand or loamy fine 
sand is at a depth of 40 inches or more. 

Included with this soil in mapping are small areas of 
Magnus soils in swales. These soils make up 5 to 20 per- 
cent of the unit. They contain more clay than this Straw 
soil. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. The surface layer can be 
easily tilled within a fairly narrow range in moisture con- 
tent. It tends to puddle and form a crust following heavy 
rains. The shrink-swell potential is moderate. Potential 
frost action also is moderate. 

Most areas are used for cultivated crops. A few are in 
native grass. A few small areas are in native trees and 
shrubs and are used for recreation, wildlife habitat, or 
rangeland. The potential for crops, rangeland, windbreaks, 
and openland and rangeland wildlife habitat is good; the 
potential for most engineering and recreation uses is fair; 
and the potential for wetland wildlife habitat is poor. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. Stubble mulch tillage, crop residue 
management, and striperopping help to control soil blow- 
ing and water erosion. Tillage at the optimum moisture 
content prevents crusting and provides a_ suitable 
seedbed. Flooding generally occurs before spring planting 
and therefore does not damage crops. Some areas are 
suitable for water spreading. 

The use of this soil as pastureland, rangeland, or hay- 
land is effective in controlling erosion. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is generally not suitable as a site for buildings 
and sanitary facilities because of the flood hazard. If pro- 
tected against flooding, however, it is suited to those 
uses. Seepage from sewage lagoons can be prevented by 
sealing with clay blankets. Capability subclass IIe; Over- 
flow range site. 

8—Grail silty clay loam, 1 to 3 percent slopes. This 
deep, nearly level, well drained soil is in upland swales 
and on valley fans and foot slopes. Individual areas are ir- 
regular in shape and range from 3 to more than 100 acres 
in size. Slopes are long and smooth. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 8 inches thick. The subsoil is about 26 
inches thick. It is dark gray silty clay loam in the upper 
part, dark grayish brown silty clay in the next part, and 
dark grayish brown silty clay loam in the lower part. The 
substratum to a depth of about 60 inches is silty clay 
loam. It is grayish brown in the upper part and light 
brownish gray in the lower part. In some places the sur- 
face layer is thinner, and in others it is silt loam. 

Included with this soil in mapping are small areas of 
Belfield and Regent soils. These soils make up 5 to 20 
percent of the unit. The Belfield soils are high in content 
of sodium, and the Regent soils have shale bedrock at a 
depth of 20 to 40 inches. 
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Permeability is slow, and available water capacity is 
high. The surface layer can be easily tilled within a fairly 
narrow range in moisture content. It tends to puddle and 
crust after heavy rains. The shrink-swell potential is high 
to moderate. Potential frost action is moderate. 

Most areas are cultivated. A few are in native grass. 
The potential for crops, range grasses, windbreaks, 
recreation uses, and openland wildlife habitat is good, and 
the potential for most engineering uses and rangeland 
wildlife habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. Stubble mulch tillage, grassed 
waterways, and contour farming help to control soil blow- 
ing and water erosion. Tillage at the optimum moisture 
content prevents puddling and provides a good seedbed. 

The use of this soil as pastureland, hayland, or range- 
land is effective in controlling erosion. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is suited to most engineering and recreation 
uses. The slow absorption of effluent in septic tank ab- 
sorption fields can be overcome by enlarging the tile field. 
If the soil is used as a site for dwellings and buildings, 
the effects of shrinking and swelling can be overcome by 
strengthening basement walls and foundations. Capability 
subclass IIe; Overflow range site. 

8B—Grail silty clay loam, 3 to 6 percent slopes. This 
deep, gently sloping, well drained soil is in upland swales 
and on valley fans and foot slopes. Individual areas vary 
in shape and range from about 3 to 40 acres in size. 
Slopes are short and smooth. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 6 inches thick. The subsoil is about 22 
inches thick. It is dark gray silty clay loam in the upper 
part, dark grayish brown silty clay in the next part, and 
dark grayish brown silty clay loam in the lower part. The 
substratum to a depth of about 60 inches is silty clay 
loam. It is grayish brown in the upper part and light 
brownish gray in the lower part. In some places the sur- 
face layer is lighter colored, and in others it is silt loam. 

Included with this soil in mapping are small areas of 
Belfield and Regent soils. These soils make up about 5 to 
20 percent of the unit. The Belfield soils are high in con- 
tent of sodium, and the Regent soils have shale bedrock 
at a depth of 20 to 40 inches. 

Permeability is slow, and available water capacity is 
high. Runoff is medium. The surface layer can be easily 
tilled within a fairly narrow range in moisture content. It 
tends to puddle and crust after heavy rains. The shrink- 
swell potential is high to moderate. Potential frost action 
is moderate. 

Most areas are cultivated. Some are in native grass. 
The potential for crops, rangeland, windbreaks, openland 
wildlife habitat, and recreation uses is good, and the 
potential for most engineering uses and rangeland wildlife 
habitat is fair. 


This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of water erosion is 
moderate, and drainageways are subject to gullying. Stub- 
ble mulch, minimum tillage, grassed waterways, and til- 
lage and cultivation across the slope help to control ero- 
sion. Tillage at the optimum moisture content prevents 
puddling and provides a good seedbed. 

The use of this soil as pastureland, hayland, or range- 
land is effective in controlling erosion. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is suited to most engineering and recreation 
uses. The slow absorption of effluent in septic tank ab- 
sorption fields can be overcome by enlarging the tile field. 
If the soil is used as a site for dwellings, the effects of 
shrinking and swelling can be overcome by strengthening 
basement walls and foundations. Capability subclass Ile; 
Silty range site. 

8C—Grail silty clay loam, 6 to 9 percent slopes. This 
deep, moderately sloping, well drained soil is on fans and 
foot slopes. Individual areas are long and narrow and 
range from about 3 to 20 acres.in size. Slopes are short 
and smooth. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 5 inches thick. The subsoil is about 18 
inches thick. It is dark gray silty clay loam in the upper 
part, dark grayish brown silty clay in the next part, and 
dark grayish brown silty clay loam in the lower part. The 
substratum to a depth of about 60 inches is silty clay 
loam. It is grayish brown in the upper part and light 
brownish gray in the lower part. In a few places the sur- 
face layer is silt loam, and in others it is light colored. 

Included with this soil in mapping are small areas of 
Belfield and Regent soils. These soils make up 5 to 20 
percent of the unit. The Belfield soils are high in content 
of sodium, and the Regent soils have shale bedrock at a 
depth of 20 to 40 inches. 

Permeability is slow, and available water capacity is 
high. Runoff is medium. The surface layer can be easily 
tilled within a fairly narrow range in moisture content. It 
tends to puddle and crust after heavy rains. The shrink- 
swell potential is high to moderate. Potential frost action 
is moderate. 

Most areas are used as rangeland. Some are used for 
cultivated crops. The potential for crops, rangeland, wind- 
breaks, openland wildlife habitat, and most recreation 
uses is good, and the potential for engineering uses and 
rangeland wildlife habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of water erosion is 
severe if the soil is cultivated. Stubble mulch, minimum 
tillage, grassed waterways, diversions, and cultivation 
across the slope help to control erosion. Tillage at the op- 
timum moisture content prevents puddling and provides a 
good seedbed. 
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The use of this soil as pastureland, hayland, or range- 
land is effective in controlling erosion. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings, All climatically suited trees and shrubs can 
grow well. 

This soil is well suited to most engineering and recrea- 
tion uses. The slow absorption of effluent in septic tank 
absorption fields can be overcome by enlarging the tile 
field. If the soil is used as a site for buildings, the effects 
of shrinking and swelling can be overcome by strengthen- 
ing basement walls and foundations. Alternative sites 
should be selected for playgrounds. Capability subclass 
IIe; Silty range site. 

9B—Regent silty clay loam, 3 to 6 percent slopes. 
This moderately deep, gently sloping, well drained soil is 
on plane and convex uplands. Individual areas are irregu- 
lar in shape and range from 5 to 80 acres in size. Slopes 
are long and smooth. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 6 inches thick. The subsoil is about 32 
inches thick. It is dark grayish brown silty clay in the 
upper part, grayish brown silty clay in the next part, and 
grayish brown silty clay loam in the lower part. Pale olive 
shale is at a depth of about 38 inches. In places the shale 
is at a depth of more than 40 inches. 

Included with this soil in mapping are small areas of 
Grail soils in swales and small areas of Rhoades soils. 
These soils make up less than 15 percent of the unit. The 
Grail soils have a darker colored surface layer and are 
deeper than this Regent soil. The Rhoades soils contain a 
large amount of sodium. 

Permeability is slow, and available water capacity is 
moderate. Runoff is medium. The surface layer can be 
easily tilled within a narrow range in moisture content. 
Roots are somewhat restricted by the shale bedrock. The 
shrink-swell potential is high. Potential frost action is low. 

Most areas are used for cultivated crops. Some are 
used as rangeland. The potential for crops, rangeland, and 
openland wildlife habitat is good, and the potential for 
windbreaks, rangeland wildlife habitat, recreation uses, 
and most engineering uses is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of water erosion is 
moderate. Stubble mulch, crop residue management, strip- 
cropping, and windbreaks help to control erosion. They 
also help to maintain the organic-matter content, fertility, 
tilth, and the infiltration rate. 

The use of this soil as pastureland, hayland, or range- 
land is effective in controlling erosion. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
keep the pasture and the soil in good condition. 

This soil is suited to windbreaks and environmental 
plantings. Most climatically suited trees and shrubs can 
grow well. 

This soil is generally suitable for most engineering and 
recreation uses. The slow absorption of effluent in septic 


tank absorption fields can be overcome by enlarging the 
tile field. -If the soil is used as a site for dwellings, the ef- 
fects of shrinking and swelling can be overcome by 
strengthening basement walls and foundations. Capability 
subclass Ile; Clayey range site. 

9C—Regent silty clay loam, 6 to 9 percent slopes. 
This moderately deep, moderately sloping, well drained 
soil is on plane and convex uplands. Individual areas are 
irregular in shape and range from about 5 to 50 acres in 
size. Slopes are long and narrow. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 6 inches thick. The subsoil is about 28 
inches thick. It is dark grayish brown silty clay in the 
upper part, grayish brown silty clay in the next part, and 
grayish brown silty clay loam in the lower part. Pale olive 
shale is at a depth of about 34 inches. In places the sur- 
face layer is lighter colored. 

Included with this soil in mapping are small areas of 
Grail soils in swales, Wayden soils on knobs and ridges, 
and Rhoades soils on plane and slightly concave slopes. 
These soils make up 5 to 20 percent of the unit. The Grail 
soils do not have shale bedrock within a depth of 40 
inches and are dark colored to a greater depth than this 
Regent. soil. The Wayden soils have shale bedrock at a 
depth of 10 to 20 inches, The Rhoades soils contain a 
large amount of sodium. 

Permeability is slow, and available water capacity is 
moderate. Surface runoff is medium. The surface layer 
can be easily tilled within a narrow range in moisture 
content. Roots are somewhat restricted by the shale 
bedrock. The shrink-swell potential is high. Potential frost 
action is low. 

Most areas are used for cultivated crops. Some are 
used as rangeland. The potential for rangeland is good, 
and the potential for crops, windbreaks, most engineering 
and recreation uses, and openland and rangeland wildlife 
habitat is fair. 

This soil is suited to wheat, barley, oats, and grasses 
and legumes. The hazard of water erosion is moderate. 
Stubble mulch, grassed waterways, crop residue manage- 
ment, stripcropping, windbreaks, and cultivation across 
the slope help to control erosion. They also maintain the 
organic-matter content, fertility, and tilth and improve 
the intake of water. 

The use of this soil as pastureland, rangeland, or hay- 
land is effective in controlling erosion. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
keep the pasture and the soil in good condition. 

This soil is suited to windbreaks and environmental 
plantings. Most climatically suited trees and shrubs can 
grow well. 

This soil is generally suited to most engineering and 
recreation uses. The slow absorption of effluent in septic 
tank absorption fields can be overcome by enlarging the 
field. If the soil is used as a site for dwellings, the effects 
of shrinking and swelling can be overcome by strengthen- 
ing basement walls and foundations. Alternative sites 
should be selected for playgrounds. Capability subclass 
IIle; Clayey range site. 
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10—Savage silty clay loam, 1 to 3 percent slopes. This 
deep, nearly level, well drained soil is on terraces and 
fans. Individual areas are irregular in shape and range 
from about 10 to 80 acres in size. Slopes are long and 
smooth. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 8 inches thick. The subsoil is about 16 
inches thick. It is grayish brown silty clay in the upper 
part and light olive brown silty clay loam in the lower 
part. The substratum to a depth of about 60 inches is 
light yellowish brown silty clay and silty clay loam with 
thin strata of silt loam. In a few places the surface layer 
is silt loam. In others it is dark colored to a depth of more 
than 7 inches. In some the subsoil is silt loam. 

Included with this soil in mapping are small areas of 
Daglum and Rhoades soils on plane and slightly concave 
slopes. These soils make up less than 20 percent of the 
unit. They contain an excessive amount of sodium and 
have a dense subsoil. 

Permeability is moderately slow, and available water 
capacity is high. Surface runoff is slow. This soil can be 
easily tilled within a fairly narrow range in moisture con- 
tent. It tends to puddle and crust following heavy rains. 
The shrink-swell potential is high. Potential frost action is 
moderate. 

Most areas are used for cultivated crops. Some are 
used as rangeland. The potential for rangeland, crops, and 
windbreaks is good, and the potential for most engineer- 
ing and recreation uses and for openland and rangeland 
wildlife habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of erosion is moderate. 
Stubble mulch, crop residue management, grassed water- 
ways, and diversions help to control erosion. They also 
maintain the organic-matter content, fertility, and tilth 
and improve water intake. Tillage at the optimum 
moisture content prevents crusting and provides a good 
seedbed. 

The use of this soil as pastureland, rangeland, or hay- 
land is effective in controlling erosion. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
keep the pasture in good condition. 

This soil is suited to windbreaks and environmental 
plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is generally suited to most engineering and 
recreation uses. The slow absorption of effluent in septic 
tank absorption fields can be overcome by enlarging the 
tile field. If the soil is used as a site for dwellings, the ef- 
fects of shrinking and swelling can be overcome by 
strengthening basement walls and foundations. Capability 
subclass IIe; Clayey range site. 

11C—Cherry silty clay loam, gullied, 3 to 9 percent 
slopes. This deep, gently sloping and moderately sloping, 
well drained soil is on upland fans and foot slopes. In- 
dividual areas are irregular in shape and range from 
about 10 to 80 acres in size. Gullies are common (fig. 6). 
Slopes are short and uneven. 


Typically, the surface layer is grayish brown silty clay 
loam about 4 inches thick. The subsoil is silty clay loam 
about 32 inches thick. It is grayish brown in the upper 
part and light brownish gray in the lower part. The sub- 
stratum to a depth of about 60 inches is light brownish 
gray, stratified silty clay loam and clay loam. In places 
the surface layer is silt loam. 

Included with this soil in mapping are small areas of 
Cabba, Belfield, and Rhoades soils. These soils make up 
about 5 to 20 percent of the unit. The shallow Cabba soils 
occupy knobs, hilltops, and ridgetops. The Belfield and 
Rhoades soils contain excess sodium. They occupy the 
concave lower slopes. 

Permeability is moderately slow, and available water 
capacity is high. Surface runoff is medium to rapid. The 
surface layer can be easily tilled within a narrow range in 
moisture content. The shrink-swell potential is moderate. 
Potential frost action also is moderate. 

Most areas are used as rangeland. Some are used for 
cultivated crops. The potential for crops and windbreaks 
is poor, and the potential for rangeland, recreation uses, 
most engineering uses, and for openland and rangeland 
wildlife habitat is fair. 

This soil is poorly suited to wheat, oats, barley, and 
grasses and legumes. The hazard of water erosion is 
severe. Diversions and grassed waterways are needed to 
control and intercept runoff from higher lying slopes. 
Stubble mulch and cultivation across the slope help to 
control water erosion. 

The use of this soil as pastureland, rangeland, or hay- 
land is effective in controlling erosion. Overgrazing 
reduces plant vigor and increases the hazard of erosion. 
Proper stocking rates, pasture rotation, and timely defer- 
ment of grazing keep the pasture and the soil in good 
condition. The gullies make the use of machinery 
somewhat difficult. 

This soil is suited to windbreaks and environmental 
plantings. Most climatically suited trees and shrubs can 
grow well. 

This soil is suited to most engineering and recreation 
uses. The slow absorption of effluent in septic tank ab- 
sorption fields can be overcome by enlarging the tile field. 
If the soil is used as a site for dwellings, the effects of 
shrinking and swelling can be overcome by strengthening 
basement walls and foundations. Alternative sites should 
be selected for playgrounds. If this soil is disturbed, the 
hazard of erosion is severe because runoff flows in from 
higher lying soils. Diversions and grassed waterways can 
divert the runoff. Capability subclass IVe; Silty range 
site. 

14—Havrelon silty clay loam. This deep, level, well 
drained soil is on bottom land. All areas but those where 
the Knife and Missouri Rivers flow together are pro- 
tected against flooding by the Garrison Dam. The areas 
are long and narrow in shape and range from about 50 to 
300 acres in size. 

Typically, the surface layer is grayish brown silty clay 
loam about 8 inches thick. The substratum to a depth of 
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about 60 inches is stratified silty clay loam, silt loam, very 
fine sandy loam, and very fine sand. It is grayish brown 
in the upper part and light brownish gray in the lower 
part. In some places the surface layer is silty clay, and in 
a few it is silt loam. 

Included with this soil in mapping are small areas of 
moderately well drained Lohler soils. These soils make up 
less than 15 percent of the unit. They contain more clay 
than this Havrelon soil. 

Permeability and available water capacity are 
moderate. The surface layer can be tilled within a fairly 
narrow range in moisture content. The shrink-swell 
potential is low to moderate. Potential frost action is 
moderate. 

Most areas are used for cultivated crops. Some are in 
native trees and grass and are used for range. A few are 
irrigated. The potential for crops, recreation uses, open- 
land wildlife habitat, windbreaks, and rangeland is good, 
and the potential for most engineering uses and range- 
land wildlife habitat is fair. 

This soil is suited to wheat, barley, oats, and grasses 
and legumes. If irrigated, it is suited to sugar beets, pinto 
beans, and potatoes. Minimum tillage, stubble mulch, and 
crop residue management protect the soil against erosion, 
maintain the organic-matter content, and improve water 
intake. The soil should be tilled at the optimum moisture 
content because it tends to puddle and crust. 

The use of this soil as pastureland, rangeland, or hay- 
land protects the soil. Overgrazing or grazing when the 
soil is wet reduces plant vigor and lowers yields. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing keep the pasture in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

If protected against flooding, this soil is suitable as a 
site for buildings and sanitary facilities. If the soil is used 
as a site for buildings, the effects of shrinking and 
swelling can be overcome by strengthening basement 
walls and foundations. The slow absorption of effluent in 
septic tank absorption fields can be overcome by enlarg- 
ing the tile field. Unless the soil is protected against 
flooding, the hazard of damage to buildings by floodwater 
is severe. Capability subclass IIe; Overflow range site. 

15—Lawther silty clay, 1 to 3 percent slopes. This 
deep, nearly level, well drained soil is on terraces and 
fans and in upland swales. Individual areas are irregular 
in shape and range from about 15 to 100 acres in size. 
Slopes are long and smooth. 

Typically, the surface layer is gray silty clay about 6 
inches thick. The subsoil is dark gray clay about 30 inches 
thick. The substratum to a depth of about 60 inches is 
clay. It is olive gray in the upper part and olive in the 
lower part. In a few places the surface layer is silty clay 
loam. 

Included with this soil in mapping are small areas of 
Belfield, Daglum, Regent, and Moreau soils. These soils 
make up less than 15 percent of the unit. The Belfield and 


Daglum soils contain excess sodium. The Regent and 
Moreau soils have bedrock at a depth of 20 to 40 inches. 

Permeability is slow, and available water capacity is 
high. The surface layer can be easily tilled within a nar- 
row range in moisture content. It tends to puddle and 
crust following heavy rains. The shrink-swell potential is 
high. Potential frost action is low. 

Most areas of this soil are cultivated. Some are used as 
rangeland. The potential for cultivated crops and range- 
land is good; the potential for windbreaks, openland wil- 
dlife habitat, and most engineering uses is fair; and the 
potential for recreation uses and rangeland wildlife 
habitat is poor. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of water erosion is 
slight. Stubble mulch, stripcropping, and minimum tillage 
and grassed waterways in drainageways help in con- 
trolling erosion. They also maintain the organic-matter 
content and fertility and increase the infiltration rate. Til- 
lage at the proper moisture content provides a good 
seedbed. 

The use of this soil as pastureland, rangeland, or hay- 
land is effective in controlling erosion. Overgrazing 
reduces plant vigor and lowers yields. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
keep the pasture in good condition. 

This soil is suited to windbreaks and environmental 
plantings. Some of the climatically suited trees and 
shrubs can grow well. 

This soil is suitable as a site for most sanitary facilities 
and for engineering structures. The slow absorption of ef- 
fluent in septic tank absorption fields can be overeome by 
enlarging the tile field. If the soil is used as a site for 
buildings, the effects of shrinking and swelling can be 
overcome by strengthening basement walls and founda- 
tions. Capability subclass IIs; Clayey range site. 

17—Heil silty clay loam. This deep, level, poorly 
drained soil is on terraces, in glacial trenches, and in 
basins on uplands. Unless drained, it is usually ponded 
early in spring and for short periods following heavy 
rains. Individual areas are irregular in shape and range 
from about 3 to 60 acres in size. 

Typically, the surface layer is black silt loam about 2 
inches thick. The subsurface layer is dark gray silty clay 
loam about 2 inches thick. The subsoil is very dark gray 
clay about 34 inches thick. The substratum to a depth of 
about 60 inches is very dark gray clay over olive silty 
clay and silty clay loam. In places the thickness of the 
surface layer combined with that of the subsurface layer 
is more than 5 inches. 

Included with this soil in mapping are small areas of 
Harriet Variant silt loam. This included soil makes up 
about 5 to 15 percent of the unit. It contains less clay and 
more salts than the Heil soil. 

Permeability is very slow, and available water capacity 
is moderate. The water table is within a depth of 1 foot 
during most of the year. Some areas are drained. The 
shrink-swell potential is high. Potential frost action is 
moderate. 
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Most areas are used as rangeland. A few are used for 
cultivated crops. This soil has good potential for range- 
land and for wetland wildlife habitat and poor potential 
for crops, windbreaks, and most engineering and recrea- 
tion uses. 

This soil is generally unsuited to wheat, oats, barley, 
and grasses and legumes because it is wet and contains 
excess salts and sodium. 

The use of this soil as rangeland, hayland, or pasture- 
land protects the soil. Overgrazing or grazing when the 
soil is wet results in surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, and timely defer- 
ment of grazing during wet periods keep the pasture and 
the range in good condition. 

This soil is generally unsuited to trees and shrubs 
grown as windbreaks and environmental plantings 
because of the ponding and the excess sodium. 

This soil is generally unsuited to building site develop- 
ment and onsite waste disposal. As a result of the 
seasonal high water table, the high content of clay, the 
excess sodium, the shrink-swell potential, and the pond- 
ing, design, installation, and maintenance are costly. In 
this survey area Heil soils are generally not used as 
building sites. More desirable sites are generally nearby. 
Capability subclass VIs; Closed Depression range site. 

20—Lohler silty clay. This deep, level, moderately well 
drained soil is on bottom land. All areas but those where 
the Knife and Missouri Rivers flow together are pro- 
tected against flooding by the Garrison Dam. The areas 
are mostly long and narrow and range from about 25 to 
200 acres in size. 

Typically, the surface layer is grayish brown silty clay 
about 8 inches thick. The substratum to a depth of about 
60 inches is grayish brown silty clay with thin, dark 
layers and thin strata of silty clay loam and loam. In a 
few places thin strata of sandy material are below a 
depth of 40 inches. 

Included with this soil in mapping are small areas of 
well drained Havrelon soils and a few areas of poorly 
drained soils. These soils make up about 5 to 20 percent 
of the unit. The Havrelon soils contain less clay than this 
Lohler soil. 

Permeability is moderately slow or slow, and available 
water capacity is high. The seasonal high water table fluc- 
tuates between depths of 3 and 5 feet during part of the 
year. Surface runoff is slow. This soil can be easily tilled 
within a narrow range in moisture content. The shrink- 
swell potential is high. Potential frost action is moderate. 

Most areas are used for cultivated crops. A few are in 
native grass and trees and are used as rangeland. A few 
are irrigated. This soil has good potential for crops, wind- 
breaks, rangeland, and for openland wildlife habitat and 
fair potential for most engineering and recreation uses 
and rangeland wildlife habitat. 

This soil is well suited to wheat, barley, oats, and 
grasses and legumes. Tillage at the optimum moisture 
content overcomes the tendency of the soil to puddle and 
crust and provides an adequate seedbed. The hazard of 


soil blowing is severe, especially early in spring. Strip- 
cropping, minimum tillage, stubble mulch, and windbreaks 
help to control erosion, conserve moisture, and improve 
water intake. In some areas leaving belts of native trees 
when clearing the land helps to control soil blowing. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion. Overgrazing or 
grazing when the soil is wet results in surface compaction 
and poor tilth. Proper stocking rates, pasture rotation, 
and timely deferment of grazing during wet periods keep 
the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is suitable as a site for buildings and sanitary 
facilities if it is protected against flooding by the Garrison 
Dam. If the soil is used as a building site, the effects of 
shrinking and swelling can be overcome by strengthening 
foundations and basement walls. Capability subclass IIs; 
Overflow range site. 

21B—Lihen loamy fine sand, 1 to 6 percent slopes. 
This deep, nearly level and undulating, somewhat exces- 
sively drained soil is on terraces and uplands. It is 
crossed by a few shallow drainageways. In most places 
the drainageways are indistinct. Individual areas range 
from about 10 to 200 acres in size. Slopes are short and 
uneven. 

Typically, the surface layer is dark grayish brown 
loamy fine sand about 17 inches thick. Next is a dark 
brown loamy fine sand transitional layer about 7 inches 
thick. The substratum to a depth of about 60 inches is 
dark brown and pale brown fine sand with layers of 
loamy fine sand and very fine sandy loam. In some places 
clay loam glacial till is at a depth of about 50 inches. In 
others the surface layer is thinner and lighter colored. 

Included with this soil in mapping are small areas of 
Krem soils. These soils make up about 15 percent of the 
unit. They have clay loam glacial till at a depth of 16 to 40 
inches. Also included are a few areas of a similar soil in 
which the seasonal high water is about 4 feet from the 
surface. 

Permeability is rapid, and available water capacity is 
low. Surface runoff is slow. The surface layer is friable 
and can be easily tilled throughout a wide range in 
moisture content. The shrink-swell potential is low. Poten- 
tial frost action also is low. 

Most areas are in native grass and are used as range- 
land or hayland. A few are cultivated. The potential for 
cultivated crops, windbreaks, some sanitary facilities, and 
rangeland wildlife habitat is poor; the potential for open- 
land wildlife habitat and recreation uses is fair; and the 
potential for some engineering uses and for rangeland is 
good. 

This soil is poorly suited to wheat, oats, barley, and 
grasses and legumes because of a severe hazard of soil 
blowing, the low available water capacity, and droughti- 
ness. Intensive use of stubble mulch helps in controlling 
soil blowing. 
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The use of this soil as pastureland, hayland, or range- 
land is effective in controlling erosion. Overgrazing 
reduces plant vigor and increases the hazard of soil blow- 
ing. Proper stocking rates, pasture rotation, timely defer- 
ment of grazing, and uniform grazing distribution keep 
the pasture and the soil in good condition. 

This soil is poorly suited to windbreaks and environ- 
mental plantings. A few of the climatically suited trees 
and shrubs can grow fairly well. Soil blowing is a severe 
hazard in disturbed areas. 

If this soil is used as a site for sanitary facilities, 
seepage can be a problem and the effluent can con- 
taminate ground water. The lew available water capacity 
and resultant droughtiness are problems in establishing 
and maintaining lawns and in landscaping around 
buildings and in recreation areas. Frequent applications of 
fertilizer and irrigation water and additions of topsoil are 
beneficial. Cutbanks can cave unless trench and excava- 
tion walls are shored. Capability subclass IVe; Sands 
range site. 

21D—Telfer loamy fine sand, 6 to 15 percent slopes. 
This deep, gently rolling and rolling, excessively drained 
soil is on terraces and uplands. It is crossed by a few 
shallow drainageways. Individual areas are irregular in 
shape and range from about 10 to 100 acres in size. Slopes 
are convex and mostly short and uneven, but some are 
long and smooth. 

Typically, the surface layer is dark grayish brown 
loamy fine sand about 10 inches thick. Next is a grayish 
brown fine sand transitional layer. The substratum to a 
depth of about 60 inches is brown fine sand. In some 
places the surface layer is thinner and lighter colored, in 
some it is fine sandy loam, and in others it is dark colored 
to a greater depth. 

Included with this soil in mapping are small areas of 
Parshall soils in swales. These soils make up less than 15 
percent of the unit. They have a fine sandy loam subsoil. 

Permeability is rapid, and available water capacity is 
low. Surface runoff is slow to medium. The shrink-swell 
potential is low. Potential frost action also is low. 

Nearly all areas are used as rangeland. A few small 
areas are cultivated. This soil has good potential for ran- 
geland and some engineering uses, fair potential for ran- 
geland wildlife habitat and most recreation uses, and poor 
potential for cultivated crops, windbreaks, and most sani- 
tary facilities. 

This soil is generally unsuited to cultivated crops 
because of a severe hazard of soil blowing, droughtiness, 
the low available water capacity, and the slope. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion. Overgrazing 
reduces plant vigor and increases the hazard of soil blow- 
ing. Proper stocking rates, pasture rotation, timely defer- 
ment of grazing, and a planned grazing system keep the 
pasture and the soil in good condition. 

This soil is generally unsuited to trees and shrubs 
grown as windbreaks and environmental plantings 
because of the low available water capacity, the droughti- 
ness, and the hazard of soil blowing. 


This soil is generally suitable as a site for buildings. If 
the soil is disturbed, however, soil blowing is a hazard. 
Minimizing the size of the area that is stripped of vegeta- 
tion reduces the risk of soil blowing. The soil is also 
generally suited to onsite disposal of waste from septic 
tanks. Contamination of ground water is a hazard because 
of seepage. The limitations in establishing and maintain- 
ing lawns and in landscaping can be overcome in part by 
frequent applications of fertilizer and irrigation water and 
by additions of topsoil. Capability subclass Vle; Sands 
range site. 

22B—Krem loamy fine sand, 1 to 6 percent slopes. 
This deep, nearly level and undulating, well drained soil is 
on sand-mantled glacial till plains. It is crossed by a few 
shallow drainageways that in places are indistinct. Slopes 
are plane, concave, or convex and are mostly short and 
smooth. Individual areas are irregular in shape and range 
from about 10 to more than 400 acres in size. 

Typically, the surface layer is dark grayish brown 
loamy fine sand about 25 inches thick. The subsoil is 
about 35 inches thick. The upper part is brown loamy 
sand, and the lower part is light brownish gray clay loam. 
In some places the clay loam subsoil is at a depth of 
about 10 inches, in others the surface layer is fine sandy 
loam about 3 inches thick, and in a few soft bedrock is at 
a depth of about 50 inches. 

Included with this soil in mapping are small areas of 
Lihen soils in swales and Williams soils on the tops of 
knobs and ridges. These soils make up 5 to 20 percent of 
the unit. The Lihen soils are somewhat excessively 
drained and are not underlain by clay loam glacial till. 
The Williams soils do not have a sandy surface layer. Also 
included are formerly cultivated areas that are moderate- 
ly eroded to severely eroded. 

Permeability is rapid in the upper part of this soil and 
moderately slow in the lower part. Available water 
capacity is moderate. Surface runoff is slow to medium. 
The surface layer is very friable and can be easily tilled 
throughout a wide range in moisture content. The shrink- 
swell potential is moderate in the sandy surface layer and 
moderate in the clay loam. Potential frost action is 
moderate. 

Most areas are in native grass and are used as range- 
land or hayland. A few areas are used for cultivated 
crops. The potential for rangeland, most engineering uses, 
and openland wildlife habitat is good, and the potential 
for cultivated crops, windbreaks, sanitary facilities, 
recreation uses, and rangeland wildlife habitat is fair. 

This soil is suited to wheat, oats, barley, and grasses 
and legumes. The hazard of soil blowing is severe. Inten- 
sive management that includes the use of stubble mulch, 
crop residue management, windbreaks, and minimum til- 
lage is needed to control soil blowing. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion. Overgrazing 
reduces plant vigor, decreases the desirable species, and 
increases the hazard of soil blowing. Proper stocking 
rates, uniform grazing distribution, pasture rotation, and 
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timely deferment of grazing keep the pasture in good 
condition. 

This soil is suited to windbreaks and environmental 
plantings. Some of the climatically suited trees and 
shrubs can grow well. Soil blowing is a severe hazard in 
disturbed areas. The moderate available water capacity in 
the surface layer is a limitation in establishing trees and 
shrubs. 

This soil is generally suitable as a site for buildings, 
most sanitary facilities, and engineering structures. The 
slow absorption of effluent in septie tank absorption 
fields can be overcome by enlarging the field. If the soil 
is used as a building site, the effects of shrinking and 
swelling can be overcome by strengthening foundations 
and basement walls. Capability subclass [Ve; Sands range 
site. 

22D—Krem loamy fine sand, 6 to 15 percent slopes. 
This deep, gently rolling and rolling, well drained soil is 
on sand-mantled glacial till plains that are crossed by a 
few shallow drainageways. Many areas are along or at the 
head of incised drainageways. Slopes are mostly short and 
smooth. Individual areas are irregular in shape and range 
from about 10 to 100 acres in size. 

Typically, the surface layer is dark grayish brown 
loamy fine sand about 25 inches thick. The subsoil is 
about 35 inches thick. The upper part is brown loamy 
sand, and the lower part is light brownish gray clay loam. 
In some places the clay loam subsoil is at a depth of 
about 10 inches, in some the surface layer is fine sandy 
loam about 3 inches thick, and in others soft bedrock is at 
a depth of about 50 inches. 

Included with this soil in mapping are small areas of 
Lihen soils in swales and Williams and Zahl soils on the 
tops of knobs, ridges, and hills. These soils make up about 
5 to 20 percent of the unit. The Lihen soils are somewhat 
excessively drained and are not underlain by clay loam 
glacial till. The Williams and Zahl soils do not have a 
sandy surface layer. 

Permeability is rapid in the upper part of this soil and 
moderately slow in the lower part. Available water 
capacity is moderate. Surface runoff is medium. The 
shrink-swell potential is low in the sandy surface layer 
and moderate in the clay loam. Potential frost action is 
moderate. 

Most areas are in native grass and are used as range- 
land. The soil has good potential for rangeland, fair poten- 
tial for most recreation uses and for engineering uses and 
openland and rangeland wildlife habitat, and poor poten- 
tial for windbreaks and cultivated crops. 

This soil is generally unsuited to wheat, barley, oats, 
and grasses and legumes because of a severe hazard of 
soil blowing, slope, and droughtiness. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion. Overgrazing 
reduces the desirable species, decreases plant vigor, and 
increases the hazard of soil blowing. Proper stocking 
rates, uniform grazing distribution, timely deferment of 
grazing, and a planned grazing system keep the pasture 
in good condition. 


This soil is poorly suited to trees and shrubs in wind- 
breaks. Special plantings can be made for esthetic pur- 
poses or for wildlife habitat. Some of the climatically 
suited species can grow fairly well. In disturbed areas the 
hazard of soil blowing is severe. 

This soil is generally suited to building site develop- 
ment and to most sanitary facilities and engineering uses. 
The slow absorption of effluent in septic tank absorption 
fields can be overcome by enlarging the field. If the soil 
is used as a building site, the effects of shrinking and 
swelling can be overcome by strengthening foundations 
and basement walls. Less sloping sites should be selected 
for sewage lagoons and playgrounds. Capability subclass 
Vie; Sands range site. 

27—Mandan silt loam, 1 to 3 percent slopes. This 
deep, nearly level, well drained soil is on loess-mantled 
glacial till uplands and on terraces. It is crossed by a few 
shallow drainageways that in places fan out and are in- 
distinct. Individual areas are irregular in shape and range 
from about 5 to 150 acres in size. Slopes are mostly long 
and smooth. 

Typically, the surface layer is dark grayish brown silt 
loam about 13 inches thick. The subsoil is silt loam about 
17 inches thick. It is dark grayish brown in the upper 
part and grayish brown in the lower part. The substratum 
to a depth of about 60 inches is silt loam. The upper part 
is light brownish gray, and the lower part is light yel- 
lowish brown. The substratum contains a thin, dark old 
buried surface layer. In some places clay loam glacial till 
is at a depth of about 50 inches, in others gravel is at a 
depth of about 50 inches, and in a few the subsoil is silty 
clay loam. 

Included with this soil in mapping are small areas of 
poorly drained Tonka soils in slight depressions and Wil- 
ton soils on slightly convex slopes. These soils make up 
less than 10 percent of the unit. The Wilton soils have 
clay loam glacial till at a depth of 26 to 40 inches. 

Permeability and available water capacity are 
moderate. Surface runoff is slow. The soil can be easily 
tilled throughout a fairly wide range in moisture content. 
The shrink-swell potential is low. Potential frost action is 
moderate. 

Most areas are cultivated. Some are in native grasses 
and are used as rangeland. The potential for windbreaks, 
rangeland, cultivated crops, most sanitary facilities, en- 
gineering uses, recreation uses, and openland wildlife 
habitat is good, and the potential for rangeland wildlife 
habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is 
moderate. Soil blowing can be controlled by the use of 
stubble mulch, minimum tillage, stripcropping, and crop 
residue management. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion. Proper stocking 
rates, uniform grazing distribution, and a planned grazing 
system keep the pasture in good condition. 
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This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is well suited as a site for buildings, sanitary 
facilities, and most engineering structures. The slow ab- 
sorption of effluent in septic tank absorption fields can be 
overcome by enlarging the field. If the soil is used as a 
building site, the effects of shrinking and swelling ean be 
overcome by strengthening foundations and basement 
walls. Capability subclass Ile; Silty range site. 

27B—Mandan silt loam, 3 to 6 percent slopes. This 
deep, gently sloping, well drained soil is on loess-mantled 
glacial till uplands and on terraces. Areas are crossed by 
shallow drainageways. They are mostly irregular in shape 
and range from about 10 to 250 acres in size. The surface 
is plane and convex. 

Typically, the surface layer is dark grayish brown silt 
loam about 13 inches thick. The subsoil is silt loam about 
17 inches thick. It is dark grayish brown in the upper 
part and grayish brown in the lower part. The substratum 
to a depth of about 60 inches is silt loam. The upper part 
is light brownish gray, and the lower part is light yel- 
lowish brown. The substratum contains a thin, dark old 
buried surface layer. In some areas clay loam glacial till is 
at a depth of about 50 inches, in others gravel is at a 
depth of about 50 inches, and in a few the subsoil is silty 
clay loam. In a few places the surface layer is not dark 
colored to so great a depth. 

Included with this soil in mapping are small areas of 
Temvik soils on convex slopes and poorly drained Tonka 
soils in slight depressions. These soils make up less than 
15 percent of the unit. The Temvik soils have clay loam 
glacial till at a depth of 26 to 40 inches. 

Permeability and available water capacity are 
moderate. Surface runoff is slow. The soil can be easily 
tilled throughout a fairly wide range in moisture content. 
The shrink-swell potential is low. Potential frost action is 
moderate. 

Most areas are cultivated. Some are in native grasses 
and are used as rangeland. This soil has good potential for 
windbreaks, rangeland, cultivated crops, sanitary facili- 
ties, most engineering uses, recreation uses, and openland 
wildlife habitat. It has fair potential for rangeland wildlife 
habitat. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is 
moderate. Stubble mulch, minimum tillage, stripcropping, 
and crop residue management help to control soil blowing. 
They also maintain the organic-matter content and the 
water intake rate. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion. Proper stocking 
rates, uniform grazing distribution, and a planned grazing 
system keep the pasture in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 


This soil is well suited as a site for buildings, sanitary 
facilities, and most engineering structures. The slow ab- 
sorption of effluent in septic tank absorption fields can be 
overcome by enlarging the field. If the soil is used as a 
building site, the effects of shrinking and swelling can be 
overcome by strengthening foundations and basement 
walls. The slope is a limitation if the soil is used for 
playgrounds, but this limitation can be overcome by 
cutting and filling. Capability subclass Ile; Silty range 
site. 

28— Wilton silt loam, 1 to 3 percent slopes. This deep, 
nearly level, well drained soil is on loess-mantled glacial 
till plains. Areas are crossed by shallow drainageways 
that fan out and are indistinct in places. They are irregu- 
lar in shape and range from about 20 to 100 acres in size. 
Slopes are mostly long and smooth. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsoil is about 22 
inches thick. It is dark grayish brown silt loam in the 
upper part and grayish brown clay loam in the lower part. 
The substratum to a depth of about 60 inches is clay 
loam. It is light brownish gray in the upper part and light 
yellowish brown in the lower part. In some places the soil 
is not dark colored to so great a depth. In others the clay 
loam is below a depth of 40 inches, and in a few it is 
within a depth of 26 inches. 

Included with this soil in mapping are small areas of 
Williams soils on convex knobs and ridges and poorly 
drained Tonka soils in depressions. These soils make up 5 
to 20 percent of the unit. The Williams soils have a clay 
loam subsoil. 

Permeability is moderate in the subsoil and moderately 
slow in the substratum. Available water capacity is high. 
Surface runoff is slow. The soil can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is moderate. Potential frost action 
also is moderate. 

Most areas are used for cultivated crops. A few are in 
grass and are used as rangeland. The potential for range- 
land, windbreaks, cultivated crops, most engineering uses, 
recreation uses, and openiand wildlife habitat is good. The 
potential for sanitary facilities and rangeland wildlife 
habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight. 
Stubble mulch, minimum tillage, windbreaks, and strip- 
cropping help to control soil blowing and maintain the or- 
ganic-matter content and fertility. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion. Proper stocking 
rates, deferred grazing, uniform grazing distribution, and 
a planned grazing system keep the pasture in good condi- 
tion. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is well suited to building site development and 
most engineering uses. The slow absorption of effluent in 


MERCER COUNTY, NORTH DAKOTA 23 


septic tank absorption fields can be overcome by enlarg- 
ing the field. If the soil is used as a building site, the ef- 
fects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. Capability 
subclass IIc; Silty range site. 

28B—Temvik-Williams silt loams, 3 to 6 percent 
slopes. This map unit consists of deep, undulating, well 
drained soils on loess-mantled glacial till plains. Areas are 
crossed by a few shallow drainageways. They are irregu- 
lar in shape and range from about 5 to more than 800 
acres in size. Slopes are mostly short and smooth. 

Areas of this map unit are about 50 to 75 percent Tem- 
vik soils and 20 to 45 percent Williams soils. The Temvik 
soils are on the plane and convex lower side slopes. The 
Williams soils are on the convex knobs, ridges, and upper 
side slopes. The two soils are so intricately mixed or are 
in areas so small that it is not practical to separate them 
in mapping. 

Typically, the Temvik soil has a dark grayish brown silt 
loam surface layer about 11 inches thick. The subsoil is 
brown silt loam about 16 inches thick. The substratum to 
a depth of about 60 inches is clay loam glacial till. It is 
grayish brown in the upper part, light brownish gray in 
the next part, and light yellowish brown in the lower 
part. In places the soil is dark colored to a greater depth. 

Typically, the Williams soil has a dark grayish brown 
silt loam surface layer about 8 inches thick. The subsoil is 
clay loam about 16 inches thick. It is dark brown in the 
upper part and brown in the lower part. The substratum 
to a depth of about 60 inches is clay loam. It is light 
brownish gray in the upper part and light yellowish 
brown in the lower part. In some places the soil is dark 
colored to a greater depth, and in others the surface layer 
is loam. 

Included with this unit in mapping are small areas of 
the poorly drained Tonka soils and very poorly drained 
Parnell soils in potholes and slight depressions, well 
drained Grassna soils in swales, and Zahl soils on convex 
knobs and ridges. These soils make up about 5 to 20 per- 
cent of the unit. The Grassna soils do not have a clay 
loam till glacial substratum. The Zahl soils are lighter 
colored than the Temvik and Williams soils. 

Permeability is moderate in the subsoil of the Temvik 
and Williams soils and moderately slow in the substratum. 
Available water capacity is high, and surface runoff is 
medium. These soils can be easily tilled throughout a 
fairly wide range in moisture content. The shrink-swell 
potential is moderate. Potential frost action also is 
moderate. 

Most areas are used for cultivated crops. A few are in 
native grasses and are used as rangeland. The potential 
for cultivated crops, rangeland, windbreaks, most sanitary 
facilities, most recreation uses, and openland wildlife 
habitat is good. The potential for rangeland wildlife 
habitat is fair. 

These soils are well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight. 
Stubble mulch, minimum tillage, windbreaks, and strip- 


cropping help to control erosion and maintain the organic- 
matter content and fertility. 

The use of these soils as rangeland is effective in con- 
trolling erosion. Proper stocking rates, deferred grazing, 
uniform grazing distribution, and a planned grazing 
system keep the range and the soil in good condition. 

These soils are well suited to windbreaks and environ- 
mental plantings. All climatically suited trees and shrubs 
can grow well. 

These soils are well suited to building site development 
and most engineering uses. The slow absorption of septic 
tank effluent can be overcome by enlarging the absorp- 
tion field. If the soils are used as building sites, the ef- 
fects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. The slope 
is a limitation if the soils are used for playgrounds, but 
this limitation can be overcome by cutting and filling. 
Capability subclass Ile; Silty range site. 

28C—Temvik-Williams silt loams, 6 to 9 percent 
slopes. This map unit consists of deep, gently rolling, well 
drained soils on loess-mantled glacial till plains. Areas are 
crossed by well defined, shallow drainageways. They are 
irregular in shape and range from about 5 to 80 acres in 
size. They are about 50 to 65 percent Temvik soils and 20 
to 45 percent Williams soils. The Temvik soils are on the 
plane and convex lower side slopes. The Williams soils are 
on the convex knobs, ridges, and upper side slopes. The 
two soils are so intricately mixed or are in areas so small 
that it is not practical to separate them in mapping. 

Typically, the Temvik soil has a dark grayish brown silt 
loam surface layer about 8 inches thick. The subsoil is 
brown silt loam about 16 inches thick. The substratum to 
a depth of 60 inches is clay loam glacial till. It is grayish 
brown in the upper part, light brownish gray in the next 
part, and light yellowish brown in the lower part. In 
places the soil is dark colored to a greater depth. 

Typically, the Williams soil has a dark grayish brown 
silt loam surface layer about 6 inches thick. The subsoil is 
clay loam about 16 inches thick. It is dark brown in the 
upper part and brown in the lower part. The substratum 
to a depth of about 60 inches is clay loam glacial till. It is 
light brownish gray in the upper part and light yellowish 
brown in the lower part. In some places the soil is dark 
colored to a greater depth, and in others the surface layer 
is loam. 

Included with this unit in mapping are small areas of 
Grassna soils in swales and Zahl soils on convex knobs, 
hills, and ridges. These soils make up about 5 to 15 per- 
cent of the unit. The Grassna soils do not have a clay 
loam glacial till substratum. The Zahl soils are lighter 
colored than the Temvik and Williams soils. 

Permeability is moderate in the subsoil and moderately 
slow in the substratum. Available water capacity is high, 
and surface runoff is medium. The soils can be easily 
tilled throughout a fairly wide range in moisture content. 
The shrink-swell potential is moderate. Potential frost ac- 
tion also is moderate. 
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Most areas are used for cultivated crops or rangeland. 
The potential for rangeland, windbreaks, most sanitary 
facilities, most engineering uses, and most recreation uses 
is good. The potential for openland wildlife and rangeland 
wildlife habitat and cultivated crops is fair. 

These soils are suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight, 
and the hazard of water erosion is moderate. Stubble 
mulch, crop residue management, stripcropping, wind- 
breaks, grassed waterways, and minimum tillage help to 
control erosion and maintain tilth, organic-matter content, 
and fertility. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion. Proper stocking 
rates, deferred grazing, uniform grazing distribution, and 
a planned grazing system keep the pasture and the soil in 
good condition. 

These soils are well suited to windbreaks and environ- 
mental plantings. All climatically suited trees and shrubs 
can grow well. 

These soils are well suited to building site development 
and most engineering uses. The slow absorption of septic 
tank effluent can be overcome by enlarging the absorp- 
tion field. If the soils are used as building sites, the ef- 
fects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. Alterna- 
tive sites should be selected for playgrounds because of 
the slope. Capability subclass IIIe; Silty range site. 

35C— Amor-Werner loams, 6 to 9 percent slopes. This 
map unit consists of moderately deep and_ shallow, 
moderately sloping, well drained soils on residual uplands. 
Areas are dissected by well defined drainageways. They 
are mostly irregular in shape and range from about 10 to 
more than 150 acres in size. Slopes are mostly long and 
smooth. 

Areas of this map unit are 50 to 70 percent Amor soils 
and 20 to 40 percent Werner soils. The Amor soils are on 
the plane or convex, mid and lower side slopes. The 
Werner soils are on the convex tops of ridges and knobs 
and on the upper side slopes. The two soils are so in- 
tricately mixed or are in areas so small that it is not prac- 
tical to separate them in mapping. 

Typically, the Amor soil has a surface layer of dark 
grayish brown loam about 8 inches thick. The subsoil is 
loam about 12 inches thick. It is dark grayish brown in 
the upper part and grayish brown in the lower part. The 
substratum is light brownish gray loam about 12 inches 
thick. Below this to a depth of about 60 inches is pale 
olive, soft sandstone. In places the subsoil is silt loam or 
fine sandy loam. 

Typically, the Werner soil has a surface layer of gray- 
ish brown loam about 8 inches thick. Below this is a 
transitional layer of light brownish gray loam about 4 
inches thick. The substratum is light brownish gray loam 
about 5 inches thick. Below this to a depth of about 60 
inches is light olive gray sandstone. In some areas the 
surface layer is not so dark colored. In some places the 
soil is silt loam, and in others it is less than 10 inches 
deep over soft sandstone. 


Included with this unit in mapping are small areas of 
Arnegard and Grail soils in swales and on foot slopes. 
These soils make up 5 to 15 percent of the unit. They are 
dark colored to a greater depth than the Amor or Werner 
soils, and they do not have soft sandstone within 60 
inches of the surface. 

Permeability is moderate in the Amor and Werner 
soils. Available water capacity is moderate in the Amor 
soil and low in the Werner soil. Surface runoff is medium. 
The Amor soil can be easily tilled throughout a fairly 
wide range in moisture content, but the Werner soil is 
more difficult to till, especially when too wet or too dry. 
Roots are restricted by the soft sandstone at a depth of 
about 32 inches in the Amor soil and 17 inches in the 
Werner soil. The shrink-swell potential is moderate. 
Potential frost action also is moderate. 

About half of the acreage is cultivated, and the rest is 
in native grass and is used as rangeland, The potential for 
rangeland is good. The potential for cultivated crops, 
some sanitary facilities, some engineering uses, most 
recreation uses, and openland and rangeland wildlife 
habitat is fair. The potential for windbreaks is good on 
the Amor soil and poor on the Werner soil. 

These soils are suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight 
to moderate. Minimum tillage, crop residue management, 
stubble mulch, grassed waterways, windbreaks, and strip- 
cropping help to control soil blowing and also maintain 
tilth, organic-matter content, and fertility. 

The use of these soils as rangeland, hayland, or 
pastureland is effective in controlling erosion. Proper 
stocking rates, uniform distribution of grazing, deferred 
grazing, and a planned grazing system keep the pasture 
and the soil in good condition. 

The Amor soil is well suited and the Werner soil poorly 
suited to windbreaks and environmental plantings. All cli- 
matically suited trees and shrubs can grow well on the 
Amor soil, but only a limited number of species can grow 
fairly well on the Werner soil. 

These soils are suited to building site development and 
most engineering uses. If the soils are used as building 
sites, the depth to rock can be easily overcome because 
the rock is soft and easily excavated. The effects of 
shrinking and swelling can be overcome by strengthening 
foundations and basement walls. Septic tank absorption 
fields should be located on the Amor part of the unit. Al- 
ternative sites should be selected for sewage lagoons, 
pond reservoir areas, and playgrounds. Capability sub- 
class IIe; Amor soil in Silty range site, Werner soil in 
Shallow range site. 

35D—Amor-Werner loams, 9 to 15 percent slopes. 
This map unit consists of moderately deep and shallow, 
strongly sloping, well drained soils on residual uplands. 
Individual areas are mostly irregular in shape and range 
from about 10 to 80 acres in size. Slopes are mostly long 
and smooth. 

Areas of this map unit are about 45 to 65 percent Amor 
soils and 25 to 45 percent Werner soils. The Amor soils 
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are on the plane or convex, mid and lower side slopes. 
The Werner soils are on the convex tops of ridges and 
knobs and on the upper side slopes. The two soils are so 
intricately mixed or are in areas so small that it is not 
practical to separate them in mapping. 

Typically, the Amor soil has a dark grayish brown loam 
surface layer about 6 inches thick. The subsoil is loam 
about 10 inches thick. It is dark grayish brown in the 
upper part and grayish brown in the lower part. The sub- 
stratum is light brownish gray loam about 10 inches thick. 
Below this to a depth of about 60 inches is pale olive, soft 
sandstone. In places the subsoil is silt loam or fine sandy 
loam. 

Typically, the Werner soil has a surface layer of gray- 
ish brown loam about 8 inches thick. Below this is a 
transitional layer of light brownish gray loam about 4 
inches thick. The substratum is light brownish gray loam 
about 5 inches thick. Below this to a depth of about 60 
inches is light olive gray sandstone. In some areas the 
surface layer is not so dark colored. In some places the 
soil is silt loam, and in others it is less than 10 inches 
deep over soft sandstone. 

Included with this unit in mapping are small areas of 
Arnegard and Grail soils in swales and on foot slopes. 
These soils make up 5 to 15 percent of the unit. They are 
dark colored to a greater depth than the Amor and 
Werner soils, and they do not have soft sandstone within 
60 inches of the surface. 

Permeability is moderate in the Amor and Werner 
soils. Available water capacity is moderate in the Amor 
soil and low in the Werner soil. Surface runoff is medium 
to rapid. The Amor soil can be easily tilled throughout a 
fairly wide range in moisture content, but the Werner soil 
is more difficult to till, especially when too wet or too 
dry. Roots are restricted by the soft sandstone at a depth 
of about 26 inches in the Amor soil and 17 inches in the 
Werner soil. The shrink-swell potential is ‘moderate. 
Potential frost action also is moderate. 

The potential of these soils for cultivated crops is poor, 
the potential for rangeland is good, and the potential for 
some sanitary facilities, some engineering uses, most 
recreation uses, and rangeland and openland wildlife 
habitat is fair. The Amor soil has fair potential and the 
Werner soil poor potential for windbreaks. 

These soils are poorly suited to wheat, oats, barley, and 
grasses and legumes. The soil blowing hazard is moderate 
to slight, and the water erosion hazard is severe. 
Minimum tillage, grassed waterways, stubble mulch, and 
. stripcropping help to control erosion and maintain the or- 
ganic-matter content and fertility. 

The use of these soils as rangeland is effective in con- 
trollmg erosion. Proper stocking rates, uniform distribu- 
tion of grazing, deferred grazing, and a planned grazing 
system keep the range and the soil in good condition. 

The Amor soil is suited to windbreaks and environmen- 
tal plantings. Most of the climatically suited trees and 
shrubs can grow well. The Werner soil is poorly suited; 
only a few species can grow fairly well. 


These soils are suited to building site development and 
to most engineering uses. If the soils are used as building 
sites, the depth to rock can be easily overcome because 
the rock is soft and easily excavated. The effects of 
shrinking and swelling can be overcome by strengthening 
foundations and basement walls. Septic tank absorption 
fields are best located on the Amor part of the unit. Al- 
ternative sites should be selected for sewage lagoons, 
pond reservoir areas, and playgrounds. For most uses, for 
example, building site development, the slope can be over- 
come by cutting and filling. Capability subclass IVe; 
Amor soil in Silty range site, Werner soil in Shallow 
range site. 

36— Williams loam, 1 to 3 percent slopes. This deep, 
nearly level, well drained soil is on glacial till uplands. 
Areas are crossed by a few shallow drainageways that 
fan out and are indistinct in places. They are irregular in 
shape and range from about 5 to 80 acres in size. Slopes 
are short and smooth. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsoil is clay loam about 19 
inches thick. It is brown in the upper part, grayish brown 
in the next part, and light yellowish brown in the lower 
part. The substratum to a depth of about 60 inches is clay 
loam glacial till. It is light gray in the upper part and 
light yellowish brown in the lower part. In a few places 
the surface layer is silt loam, and in a few the surface is 
very stony. In some the dark colored surface layer is 
thicker. In others the upper part of the subsoil has been 
mixed with the surface layer by plowing. 

Included with this soil in mapping are small areas of 
the poorly drained Tonka soils and very poorly drained 
Parnell soils in shallow depressions and potholes. These 
soils make up less than 10 percent of the unit. 

Permeability is moderate in the subsoil and moderately 
slow in the substratum. Available water capacity is high. 
Surface runoff is slow. The soil can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is moderate. Potential frost action 
also is moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland and hayland. 
The potential for rangeland, windbreaks, cultivated crops, 
most engineering uses, recreation uses, and openland wil- 
dlife habitat is good. The potential for rangeland wildlife 
habitat and most sanitary facilities is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight. 
Stubble mulch, minimum tillage, and grasses and legumes 
in the cropping system help to control erosion and main- 
tain the organic-matter content and fertility. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion and protecting the 
soil. Proper stocking rates and uniform grazing distribu- 
tion keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 
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This soil is generally suited to building site develop- 
ment and most engineering uses. The slow absorption of 
septic tank effluent can be overcome by enlarging the ab- 
sorption field. If the soil is used as a building site, the ef- 
fects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. Capability 
subclass Ile; Silty range site. 

36B—Williams loam, 3 to 6 percent slopes. This deep, 
undulating well drained soil is on glacial till uplands. 
Areas are crossed by a few shallow drainageways that 
fan out and are indistinct in places. They are irregular in 
shape and range from about 20 to more than 800 acres in 
size. Slopes are short and smooth. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsoil is clay loam about 19 
inches thick. It is brown in the upper part, grayish brown 
in the next part, and light yellowish brown in the lower 
part. The substratum to a depth of about 60 inches is clay 
loam glacial till. It is light gray in the upper part and 
light yellowish brown in the lower part. In a few places 
the surface layer is silt loam, and in a few the soil has 
cobblestones on the surface or is very stony. In some the 
dark colored surface layer is thicker. In others the upper 
part of the subsoil has been mixed with the surface layer 
by plowing. 

Included with this soil in mapping are small areas of 
Tonka, Parnell, and Zahl soils. These soils make up less 
than 10 percent of the unit. The poorly drained Tonka 
soils and very poorly drained Parnell soils occupy shallow 
depressions and potholes. The Zahl soils oceupy knobs and 
low ridges. They have no subsoil, whereas the Williams 
soil has a subsoil in which clay has accumulated. 

Permeability is moderate in the subsoil and moderately 
slow in the substratum. Available water capacity is high. 
Surface runoff is medium. The soil can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is moderate. Potential frost action 
also is moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland or hayland. The 
potential for rangeland, windbreaks, cultivated crops, 
most engineering uses, recreation uses, and openland wil- 
dlife habitat is good. The potential for rangeland wildlife 
habitat and most sanitary facilities is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazards of soil blowing and 
water erosion are slight. Stubble mulch, minimum tillage, 
windbreaks, and stripcropping help to control erosion and 
maintain the organic-matter content and fertility. 

The use of this soil as rangeland is effective in con- 
trolling erosion. Proper stocking rates and uniform graz- 
ing distribution keep the range and the soil in good condi- 
tion. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is generally suited to building site develop- 
ment and most engineering uses. The slow absorption of 


septic tank effluent can be overcome by enlarging the ab- 
sorption field. If the soil is used as a building site, the ef- 
fects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. The slope 
is a limitation if the soil is used for playgrounds, but this 
limitation can be overcome by cutting and filling. Capa- 
bility subclass Ile; Silty range site. 

36C— Williams loam, 6 to 9 percent slopes. This deep, 
gently rolling, well drained soil is on glacial till uplands. 
Areas are crossed by a few well defined drainageways. 
They are irregular in shape and range from 10 to more 
than 100 acres in size. Slopes are mostly short and 
smooth, but some are long. 

Typically, the surface layer is dark grayish brown loam 
about 6 inches thick. The subsoil is clay loam about 15 
inches thick. It is brown in the upper part, grayish brown 
in the next part, and light yellowish brown in the lower 
part. The substratum to a depth of about 60 inches is clay 
loam glacial till. It is light gray in the upper part and 
light yellowish brown in the lower part. In a few places 
the surface layer is silt loam. In a few the soil is very 
stony or the surface layer contains cobblestones. In some 
the dark colored surface layer is thicker. In others the 
upper part of the subsoil has been mixed with the surface 
layer by plowing. 

Included with this soil in mapping are small areas of 
Zahl, Tonka, Parnell, Amor, Sen, and Vebar soils. These 
soils make up 5 to 10 percent of the unit. The poorly 
drained Tonka soils and very poorly drained Parnell soils 
are in shallow depressions and potholes. The Zahl soils 
are on knobs and ridges. They are lighter colored than 
this Williams soil. Amor, Sen, and Vebar soils have soft 
bedrock at a depth of 20 to 40 inches. 

Permeability is moderate in the subsoil and moderately 
slow in the substratum. Available water capacity is high. 
Surface runoff is medium. This soil can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is moderate. Potential frost action 
also is moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland. The potential 
for cultivated crops, most sanitary facilities, and range- 
land wildlife habitat is fair. The potential for most recrea- 
tion uses, rangeland, most engineering uses, and openland 
wildlife habitat is good. 

This soil is suited to wheat, oats, barley, and grasses 
and legumes. The hazard of soil blowing is slight, and the 
hazard of water erosion is moderate. Stubble mulch, 
minimum tillage, stripcropping, windbreaks, and grassed 
waterways help to control erosion and maintain the or- 
ganic-matter content and fertility. 

The use of this soil as rangeland is effective in con- 
trolling erosion. Proper stocking rates and uniform graz- 
ing distribution keep the range and the soil in good condi- 
tion. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 
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This soil is generally suited to building site develop- 
ment and most engineering uses. The slow absorption of 
septic tank effluent can be overcome by enlarging the ab- 
sorption field. If the soil is used as a building site, the ef- 
feets of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. Alterna- 
tive sites should be selected for playgrounds. Capability 
subclass IIle; Silty range site. 

38C—Williams-Zahl loams, 6 to 9 percent slopes. This 
map unit consists of deep, gently rolling, well drained 
soils on glacial till uplands. Areas are crossed by a few 
shallow to well defined drainageways. They are mostly 
long and narrow and range from about 5 to 80 acres in 
size. Slopes are short and smooth. 

Areas of this map unit are about 50 to 70 percent Wil- 
liams soils and 20 to 45 percent Zahl soils. The Williams 
soils are on side slopes, and the Zahl soils are on the 
crests and tops of ridges and knobs. The two soils-are so 
intricately mixed and are in areas so small that it is not 
practical to separate them in mapping. 

Typically, the Williams soil has a surface layer of dark 
grayish brown loam about 6 inches thick. The subsoil is 
clay loam about 12 inches thick. It is brown in the upper 
part, grayish brown in the next part, and light yellowish 
brown in the lower part. The substratum to a depth of 
about 60 inches is clay loam glacial till. It is light gray in 
the upper part and light yellowish brown in the lower 
part. In a few places the surface layer is very stony or 
contains some cobblestones, in others the subsoil has been 
mixed with the surface layer by plowing, and in a few the 
dark colored surface layer is thicker. 

Typically, the Zahl soil has a surface layer of dark 
grayish brown loam about 5 inches thick. The substratum 
to a depth of about 60 inches is clay loam glacial till. It is 
light brownish gray in the upper part and light yellowish 
brown in the lower part. In cultivated areas the lighter 
colored part of the clay loam substratum has been mixed 
with the surface layer by plowing. In some places a 
transitional layer of grayish brown loam is between the 
surface layer and the substratum, in a few the surface is 
very stony, and in some bedrock is at a depth of about 35 
inches. 

Included with this unit in mapping are small areas of 
Tonka, Parnell, and Werner soils. These soils make up 
less than 10 percent of the unit. The poorly drained 
Tonka soils and very poorly drained Parnell soils occupy 
shallow depressions and potholes. The Werner soils occu- 
py the tops of knobs and ridges. They have soft bedrock 
at a depth of 10 to 20 inches. 

Permeability is moderate in the subsoil of the Williams 
soil and moderately slow in the substratum. It is 
moderately slow in the Zahl soil. Available water capacity 
is high. Surface runoff is medium. The Williams soil can 
be easily tilled throughout a fairly wide range and the 
Zahl soil within a fairly narrow range in moisture content. 
The shrink-swell potential is moderate. Potential frost ac- 
tion also is moderate. 


About half of the acreage is used as rangeland, and the 
rest is used for cultivated crops. The potential for range- 
land, most engineering uses, most recreation uses, and 
openland wildlife habitat is good. The potential for wind- 
breaks, sanitary facilities, cultivated crops, and rangeland 
wildlife habitat is fair. 

These soils are suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight 
to moderate. Stubble mulch, minimum tillage, strip- 
cropping, windbreaks, and grassed waterways help to con- 
trol soil blowing and maintain good tilth, organic-matter 
content, and fertility. 

The use of these soils as rangeland, hayland, or 
pastureland is effective in controlling erosion. Proper 
stocking rates and uniform distribution of grazing keep 
the pasture and the range in good condition. 

The Zahl soil is poorly suited to windbreaks and en- 
vironmental plantings. Only a few of the climatically 
suited trees and shrubs can grow fairly well. The Wil- 
liams soil is well suited; all climatically suited species can’ 
grow well. 

These soils are suited to building site development and 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If the soil is used as a building site, the effects of 
shrinking and swelling can be overcome by strengthening 
foundations and basement walis. Alternative sites should 
be selected for playgrounds. Capability subclass Ile; Wil- 
liams soil in Silty range site, Zahl soil in Thin Upland 
range site. 

38D—Zahl-Williams loams, 9 to 15 percent slopes. 
This map unit consists of deep, well drained soils on gla- 
cial till uplands. It is on moraines of the glacial till plain 
or in areas adjacent to incised drainageways. It is rolling 
on the moraines and strongly sloping in the areas ad- 
jacent to drainageways. Individual areas are mostly long 
and narrow or irregularly shaped and range from about 5 
to 80 acres in size. Scattered pebbles, cobblestones, and 
stones are on the surface. Slopes are mostly short and 
smooth. 

Areas of this map unit are about 45 to 70 percent Zahl 
soils and 25 to 50 percent Williams soils. The Zahl soils 
are on the crests of ridges, the upper side slopes, and the 
narrow ridgetops. The Williams soils are on side slopes 
and broad ridgetops. The two soils are so intricately 
mixed and are in areas so small that it is not practical to 
separate them in mapping. 

Typically, the Zahl soil has a surface layer of dark 
grayish brown loam about 5 inches thick. The substratum 
to a depth of about 60 inches is clay loam glacial till. It is 
light brownish gray in the upper part and light yellowish 
brown in the lower part. In cultivated areas the lighter 
colored part of the clay loam substratum has been mixed 
with the surface layer by plowing. In some places a 
transitional layer of grayish brown loam is between the 
surface layer and the substratum, in others the surface is 
very stony, and in a few soft bedrock is at a depth of 
about 35 inches. 
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Typically, the Williams soil has a surface layer of dark 
grayish brown loam about 5 inches thick. The subsoil is 
clay loam about 10 inches thick. It is brown in the upper 
part, grayish brown in the next part, and light yellowish 
brown in the lower part. The substratum to a depth of 
about 60 inches is clay loam glacial till. It is light gray in 
the upper part and light yellowish brown in the lower 
part. In a few places the surface is very stony, in others 
the subsoil has been mixed with the surface layer by 
plowing, and in a few the dark colored surface layer is 
thicker. 

Included with this unit in mapping are small areas of 
Tonka, Parnell, and Werner soils. These soils make up 
less than 10 percent of the unit. The poorly drained 
Tonka soils and very poorly drained Parnell soils occupy 
shallow depressions and potholes. The Werner soils occu- 
py the tops of knobs and ridges. They have soft bedrock 
at a depth of 10 to 20 inches. 

Permeability is moderately slow in the Zahl soil. It is 
moderate in the subsoil of the Williams soil and 
moderately slow in the substratum. Available water 
capacity is high. Surface runoff is medium to rapid. The 
shrink-swell potential is moderate. Potential frost action 
also is moderate. 

Most areas are used as rangeland. Some small areas are 
used for cultivated crops. The potential for rangeland is 
good. The potential for sanitary facilities, windbreaks, 
most engineering uses, most recreation uses, and range- 
land wildlife habitat is fair. The potential for cultivated 
crops is poor. 

These soils are generally unsuited to wheat, barley, 
oats, and grasses and legumes because of slope and an 
erosion hazard. 

The use of these soils as rangeland, hayland, or 
pastureland is effective in controlling erosion. Proper 
stocking rates, uniform grazing distribution, and a 
planned grazing system keep the pasture and the soil in 
good condition. 

These soils are suited to building site development and 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If the soils are used as building sites, the effects of 
shrinking and swelling can be overcome by strengthening 
foundations and basement walls. The slope is a limitation 
for most uses, but this limitation can be overcome by 
cutting and filling. Alternative sites should be selected for 
playgrounds. Capability subclass VIe; Zahl soil in Thin 
Upland range site, Williams soil in Silty range site. 

38E—Zahl loam, 15 to 35 percent slopes. This deep, 
well drained, hilly and moderately steep to steep soil is on 
hillsides and ridges and along incised drainageways. 
Slopes are mostly short and smooth. Individual areas are 
mostly long and narrow or irregularly shaped and range 
from about 5 to 60 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 5 inches thick. The substratum to a depth of about 
60 inches is clay loam glacial till. It is light brownish gray 
in the upper part and light yellowish brown in the lower 


part. Scattered pebbles, cobbles, and stones are on the 
surface. In some places a transitional layer of grayish 
brown loam is between the surface layer and the sub- 
stratum, in others the surface is very stony, and in a few 
soft bedrock is at a depth of about 35 inches. 

Included with this soil in mapping are small areas of 
Cabba and Werner soils on the crests of ridges and along 
drainageways, Williams soils on broad ridgetops and at 
mid slope, and Arnegard soils in swales. These soils make 
up 5 to 20 percent of the unit. The Cabba and Werner 
soils have soft bedrock at a depth of 10 to 20 inches. The 
Williams soils have a subsoil. The Arnegard soils have a 
thicker, dark colored surface layer. 

Permeability is moderately slow, and available water 
capacity is high. Surface runoff is rapid. The shrink-swell 
potential is moderate. Potential frost action also is 
moderate. 

Most areas are used almost exclusively as rangeland. 
The potential for rangeland is good, and the potential for 
windbreaks, cultivated crops, sanitary facilities, some en- 
gineering uses, and most recreation uses is poor. The 
potential for openland and rangeland wildlife habitat is 
fair. 

This soil is generally unsuited to wheat, oats, barley, 
and grasses and legumes because of slope and a severe 
erosion hazard. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and protecting the 
soil. Proper stocking rates, uniform grazing distribution, 
and a planned grazing system keep the soil and the 
pasture in good condition. 

This soil is generally unsuited to trees and shrubs 
grown as windbreaks and environmental plantings. It is 
suited to scalp plantings or special plantings for esthetic 
or wildlife purposes, but intensive management is needed. 

This soil is generally poorly suited to most building site 
developments because of slope. Alternative sites should 
be selected. Capability subclass Vle; Thin Upland range 
site. 

40—Shambo loam, 1 to 3 percent slopes. This deep, 
nearly level, well drained soil is on terraces and fans. Ru- 
noff from surrounding uplands crosses this soil in shallow 
drainageways, but the drainage pattern is indistinct in 
places. Slopes are long and smooth. Individual areas are 
commonly irregular in shape and range from 5 to more 
than 150 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 8 inches thick. The subsoil is loam about 16 inches 
thick. It is grayish brown in the upper part and light 
brownish gray in the lower part. The substratum to a 
depth of about 60 inches is light brownish gray, stratified 
loam, silt loam, and silty clay loam. In some places the 
surface layer is thicker, in others it is silt loam, and in 
some the subsoil is silt loam. 

Included with this soil in mapping are small areas of 
Belfield and Daglum soils. These soils make up about 5 to 
10 percent of the unit. They have more clay and more 
sodium in the subsoil than this Shambo soil. 
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Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. The surface layer is friable 
and can be easily tilled throughout a fairly wide range in 
moisture content. The shrink-swell potential is moderate. 
Potential frost action also is moderate. 

Most areas are cultivated. Some are in native grass and 
are used as rangeland or hayland. The potential for ran- 
geland, windbreaks, cultivated crops, sanitary facilities, 
most engineering uses, recreation uses, and openland wil- 
dlife habitat is good. The potential for rangeland wildlife 
habitat is fair. 

This soil is suited to wheat, oats, barley, and grasses 
and legumes. The hazard of soil blowing is slight. The 
hazard of water erosion is slight in most areas, but on 
long slopes it is moderate. Minimum tillage, crop residue 
management, and grassed waterways help to control ero- 
sion and maintain the organic-matter content, fertility, 
and tilth. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform grazing dis- 
tribution keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is well suited to building site development and 
most engineering uses. If the soil is used as a building 
site, the effects of shrinking and swelling can be over- 
come by strengthening basement walls and foundations. 
Capability subclass IIc; Silty range site. 

40B—Shambo loam, 3 to 6 percent slopes. This deep, 
gently sloping, well drained soil is on terraces and fans. 
Runoff from surrounding uplands crosses this soil in shal- 
low drainageways, but the drainage pattern is indistinct 
in places. Slopes are long and smooth. Individual areas 
are commonly irregular in shape and range from 5 to 80 
acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 6 inches thick. The subsoil is loam about 14 inches 
thick. It is grayish brown in the upper part and light 
brownish gray in the lower part. The substratum to a 
depth of about 60 inches is light brownish gray, stratified 
loam, silt loam, and silty clay loam. In some places the 
surface layer is thicker, in others it is silt loam, and in a 
few the subsoil is silt loam. 

Included with this soil in mapping are small areas of 
Belfield and Daglum soils. These soils make up about 5 to 
10 percent of the unit. They have more clay and more 
sodium in the subsoil than this Shambo soil. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is medium. The surface layer is 
friable and can be easily tilled throughout a fairly wide 
range in moisture content. The shrink-swell potential is 
moderate. Potential frost action also is moderate. 

Most areas are cultivated. Some are in native grasses 
and are used as rangeland or hayland. This soil has good 
potential for rangeland, windbreaks, cultivated crops, 
sanitary facilities, most engineering uses, recreation uses, 


and openland wildlife habitat. The potential for rangeland 
wildlife habitat is fair. 

This soil is well suited to wheat, barley, oats, and 
grasses and legumes. The hazard of soil blowing is slight. 
The hazard of water erosion is slight in most areas, but 
on long slopes it is moderate. Minimum tillage, crop 
residue management, and grassed waterways help to con- 
trol erosion and maintain fertility, organic-matter content, 
and tilth. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform grazing dis- 
tribution keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is well suited to building site development and 
most engineering uses. If the soil is used as a building 
site, the effects of shrinking and swelling can be over- 
come by strengthening basement walls and foundations. 
Capability subclass Ile; Silty range site. 

41B—Parshall loam, 1 to 6 percent slopes. This deep, 
nearly level and gently sloping, well drained soil is on 
stream terraces, outwash plains, and valley fans and in 
upland swales. It is crossed by shallow drainageways in 
most places, but the drainage pattern fans out and is in- 
distinct in places. In some cultivated areas, drainageways 
are gullied. Individual areas are irregular in shape and 
range from about 10 to 100 acres in size. Slopes are 
mostly long and smooth. 

Typically, the surface layer is very dark grayish brown 
loam about 17 inches thick. The subsoil is dark grayish 
brown fine sandy loam about 13 inches thick. The sub- 
stratum to a depth of about 60 inches is grayish brown 
and light brownish gray loamy fine sand and fine sandy 
loam. In places the surface layer is fine sandy loam. 

Included with this soil in mapping are small areas of 
Arnegard soils in swales and Flaxton and Vebar soils on 
convex slopes. These soils make up 5 to 20 percent of the 
unit. The Arnegard soils are loam throughout. The Flax- 
ton soils have loam or clay loam in the lower part of the 
subsoil and in the substratum. The Vebar soils have soft 
bedrock at a depth of 20 to 40 inches. 

Permeability is moderately rapid, and available water 
capacity is high. Surface runoff is slow. Much of the ru- 
noff from higher lying soils is absorbed by this soil. The 
soil can be easily tilled throughout a wide range in 
moisture content. The shrink-swell potential is low. Poten- 
tial frost action is moderate. 

Most areas are used for cultivated crops. A few are 
used as rangeland. The potential for cultivated crops, ran- 
geland, windbreaks, most engineering uses, recreation 
uses, and openland wildlife habitat is good, and the poten- 
tial for rangeland wildlife habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is 
moderate. Stubble mulch, crop residue management, strip- 
cropping, and windbreaks help to control erosion and soil 
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blowing and maintain organic-matter content and tilth. 
Grassed waterways help to control water erosion in 
drainageways. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion. Proper stocking 
rates, uniform distribution of grazing, pasture rotation, 
and a planned grazing system keep the pasture and the 
soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is well suited to building site development and 
septic tank absorption fields. The slope is a limitation if 
the soil is used for playgrounds, but this limitation can be 
overcome by cutting and filling. More suitable sites 
should be selected for sanitary landfills and sewage 
lagoons. Capability unit Ile; Sandy range site. 

43—Colvin silt loam. This deep, level, poorly drained 
soil is in shallow basins, in swales, and along streams. Un- 
less drained, it is flooded for a long period in spring. In- 
dividual areas are irregular in shape and range from 
about 5 to 30 acres in size. Slopes are slightly concave. 

Typically, the surface layer is black silt loam about 7 
inches thick. The substratum to a depth of about 60 
inches is dark gray and gray silt loam over mottled, gray- 
ish brown silt loam with thin layers of very fine sandy 
loam. In some places a transitional layer is below the sur- 
face layer. In others the soil is dark colored to a greater 
depth. 

Included with this soil in mapping are small areas of 
the poorly drained Harriet Variant silt loam and well 
drained Grassna soils. These soils make up less than 15 
percent of the unit. The Harriet Variant contains excess 
salts. It is on plane or slightly concave slopes. The Grass- 
na soils are dark colored to a greater depth than this Col- 
vin soil. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is very slow. The surface layer is 
friable and can be easily tilled throughout a wide range in 
moisture content. The water table is at a depth of about 1 
foot during part of the year. The shrink-swell potential is 
moderate. Potential frost action is high. 

Most areas are in native grasses and are used as range- 
land or hayland. Some have been drained and are used for 
cultivated crops. This soil has good potential for range- 
land, windbreaks, and wetland wildlife habitat. It has fair 
potential for crops. The potential for sanitary facilities 
and community development is poor. 

Drained areas are suited to wheat, oats, barley, and 
grasses. Adequate outlets for drainage are difficult to 
locate in some areas. The hazard of soil blowing is 
moderate. Stubble mulch, windbreaks, and minimum til- 
lage help to control erosion and soil blowing. Undrained 
areas are generally unsuited to crops because of the high 
water table and ponding. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Overgrazing or grazing when the soil is wet 


results in surface compaction and poor tilth. Proper 
stocking rates and timely deferment of grazing during 
wet periods keep the pasture and the soil in good condi- 
tion. 

Undrained areas are generally unsuited to windbreaks 
and environmental plantings because of the high water 
table and ponding. Drained areas are well suited; all eli- 
matically suited trees and shrubs can grow well. 

This soil is generally unsuited to building site develop- 
ment and onsite waste disposal. As a result of the 
seasonal high water table and flooding, design, installa- 
tion, and maintenance are costly. In this survey area, Col- 
vin soils generally are not used as building sites. More 
desirable sites are generally nearby. Capability subclass 
IVw; Wet Meadow range site. 

44—Arnegard loam, 1 to 3 percent slopes. This deep, 
nearly level, well drained soil is in upland swales and on 
terraces, valley fans, and foot slopes. Areas are crossed 
by fairly well defined, shallow drainageways, but the 
drainage pattern fans out and is indistinct in places. In- 
dividual areas are irregular in shape and range from 3 to 
more than 100 acres in size. Slopes are long and smooth. 

Typically, the surface layer is very dark grayish brown 
loam about 10 inches thick. The subsoil is loam about 29 
inches thick. The upper part is dark grayish brown, and 
the lower part is brown. The substratum to a depth of 
about 60 inches is grayish brown, stratified fine sandy 
loam and loam over light brownish gray clay loam. In 
places the surface layer is silt loam. 

Included with this soil in mapping are small areas of 
Amor, Vebar, and Williams soils on convex slopes and 
poorly drained Tonka soils in shallow depressions. These 
soils make up less than 15 percent of the unit. The Amor 
soils are moderately deep over soft bedrock. The Williams 
soils have more clay in the subsoil than this Arnegard soil 
and are not dark colored to so great a depth. The Vebar 
soils are moderately deep over soft bedrock and are fine 
sandy loam. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. Except for periods when it 
receives heavy rainfall or is frozen, the soil usually ab- 
sorbs runoff from surrounding soils. It can be easily tilled 
throughout a wide range in moisture content. Potential 
frost action is moderate. The shrink-swell potential also is 
moderate. 

Most areas are cultivated. Some are in native grasses. 
The potential for cultivated crops, recreation uses, range 
grasses, windbreaks, openland and rangeland wildlife 
habitat, and most engineering uses is good. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazards of soil blowing and 
water erosion are slight. Stubble mulch and minimum til- 
lage help to control erosion. and soil blowing and maintain 
organic-matter content, fertility, and tilth. Grassed water- 
ways help to control erosion where runoff water concen- 
trates in drainageways. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
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the soil. Proper stocking rates and uniform grazing dis- 
tribution keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is well suited to building site development and 
is suited to onsite waste disposal. The slow absorption of 
septic tank effluent can be overcome by enlarging the ab- 
sorption field. Capability subclass IIc; Overflow range 
site. 

44B—Arnegard loam, 3 to 6 percent slopes. This deep, 
gently sloping, well drained soil is in upland swales and 
on terraces, valley fans, and foot slopes. It is crossed by 
fairly well defined drainageways in most places, but the 
drainage pattern is indistinct on some valley fans and foot 
slopes. Areas are irregular in shape and are mostly less 
than 40 acres in size. Slopes are mostly long and smooth. 

Typically, the surface layer is very dark grayish brown 
loam about 10 inches thick. The subsoil is loam about 29 
inches thick. The upper part is very dark grayish brown 
and dark grayish brown, and the lower part is brown. The 
substratum to a depth of about 60 inches is grayish 
brown, stratified fine loam and sandy loam over light 
brownish gray clay loam. In some places the surface layer 
is silt loam, and in some the subsoil is clay loam. 

Included with this soil in mapping are small areas of 
Amor, Vebar, and Williams soils on convex slopes and 
poorly drained Tonka soils in shallow depressions. These 
soils make up less than 15 percent of the unit. The Amor 
soils are moderately deep over soft bedrock. The Williams 
soils have more clay in the subsoil than this Arnegard soil 
and are not dark colored to so great a depth. The Vebar 
soils are moderately deep over soft bedrock and are fine 
sandy loam. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is medium. Except for periods 
when it receives heavy rainfall or is frozen, the soil 
usually absorbs much of the runoff from surrounding 
soils. It can be easily tilled throughout a wide range in 
moisture content. Potential frost action is moderate. The 
shrink-swell potential also is moderate. 

Most areas are cultivated. Some are in native grasses. 
The potential for cultivated crops, range grasses, wind- 
breaks, most engineering and recreation uses, and open- 
land wildlife habitat is good. The potential for rangeland 
wildlife habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight, 
and the hazard of water erosion is moderate. Stubble 
muleh and minimum tillage help to control erosion and 
maintain tilth, fertility, and organic-matter content. 
Grassed waterways and diversions help to control erosion 
where water concentrates in drainageways. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion. Proper stocking 
rates and uniform distribution of grazing keep the 
pasture and the soil in good condition. 


This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is well suited to building site development and 
is suited to onsite waste disposal. The slow absorption of 
septic tank effluent can be overcome by enlarging the ab- 
sorption field. The slope is a limitation if the soil is used 
for playgrounds, but this limitation can be overcome by 
cutting and filling. Capability subclass [le; Silty range 
site. 

44C—Arnegard loam, 6 to 9 percent slopes. This deep, 
moderately sloping, well drained soil is on the lower side 
slopes below steeper soils. Areas are dissected by well 
defined drainageways. They are long and narrow or ir- 
regularly shaped and are generally less than 20 acres in 
size. Slopes are short and smooth. 

Typically, the surface layer is very dark grayish brown 
loam about 10 inches thick. The subsoil is about 29 inches 
thick. The upper part is dark grayish brown, and the 
lower part is brown. The substratum to a depth of about 
60 inches is grayish brown, stratified fine sandy loam and 
loam over light brownish gray clay loam. In some places 
the surface layer is silt loam, and in some the subsoil is 
clay loam. 

Included with this soil in mapping are small areas of 
Amor, Vebar, and Williams soils on convex slopes. These 
soils make up less than 15 percent of the unit. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is medium. Except for periods 
when it receives heavy rainfall or is frozen, the soil 
usually absorbs some of the runoff from surrounding 
soils. It can be easily tilled throughout a wide range in 
moisture content. Potential frost action is moderate. The 
shrink-swell potential also is moderate. 

This soil is used mainly as rangeland. Some areas are 
cultivated. The soil has good potential for rangeland, 
windbreaks, crops, and openland wildlife habitat. It has 
fair potential for most engineering uses and for recrea- 
tion uses and rangeland wildlife habitat. 

This soil is well suited to wheat, barley, oats, and 
grasses and legumes. The hazard of soil blowing is slight, 
and the hazard of water erosion is moderate to severe. 
Cultivation across the slope, stubble mulch, and minimum 
tillage help to control erosion and maintain tilth, fertility, 
and organic-matter content. Grassed waterways and 
diversions help to control erosion caused by runoff. 

The use of this soil as pastureland, rangeland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is suited to building site development and 
onsite waste disposal. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. The slope is a limitation if the soil is used as a 
building site, but this limitation can be overcome by 
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cutting and filling. Alternative sites should be selected for 
playgrounds. Capability subclass Tle; Silty range site. 

47—Havrelon loam. This deep, level, well drained soil 
is on bottom land. It is subject to flooding in areas along 
the Knife River, but it is protected against flooding in the 
areas along the Missouri River that are below the Gar- 
rison Dam. It has an indistinct drainage pattern. Areas 
are mostly long and irregular in shape and range from 
about 50 to 300 acres in size. In a few places slopes are 
undulating, but in most areas they are plane or slightly 
concave. In places microrelief has resulted from undif- 
ferential cutting by floodwater. 

Typically, the surface layer is prayish brown loam 
about 8 inches thick. The substratum to a depth of about 
60 inches is stratified silt loam, very fine sandy loam, and 
very fine sand. It is grayish brown in the upper part and 
light brownish gray in the lower part. In a few places the 
surface layer is silt loam or fine sandy loam. 

Included with this soil in mapping are small areas of 
Banks soils on low, discontinuous, narrow ridges. These 
soils make up less than 15 percent of the unit. They have 
a substratum of mostly fine sand. Also included is a soil 
that is dominantly fine sandy loam throughout. 

Permeability and available water capacity are 
moderate. Surface runoff is slow. This soil can be easily 
tilled throughout a fairly wide range in moisture content. 
The shrink-swell potential is low to moderate. Potential 
frost action is moderate. 

Most areas are cultivated. Some are irrigated. A few 
are in native grasses and trees and are used as rangeland. 
This soil has good potential for crops, rangeland, recrea- 
tion, and windbreaks and for irrigated crops, including 
such specialized crops as sugar beets, potatoes, and pinto 
beans. Areas that are not protected against flooding have 
poor potential for most engineering uses. Protected areas 
have good potential for most engineering uses and for 
recreation uses. The potential for openland wildlife 
habitat is good, and the potential for rangeland wildlife 
habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is 
moderate. Minimum tillage, stubble mulch, and grasses 
and legumes in the cropping system help to control soil 
blowing and erosion and maintain the organic-matter con- 
tent, fertility, and tilth. Leaving belts of native trees 
when the land is cleared also helps to control erosion and 
soil blowing. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion and protecting the 
soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is poorly suited to building site development 
and onsite waste disposal unless it is protected against 
flooding. It is protected against flooding in areas below 
the Garrison Dam on the Missouri River. If the protected 


areas are used as septic tank filter fields, the slow ab- 
sorption of effluent can be overcome by enlarging the ab- 
sorption field. Seepage from sewage lagoons can be 
prevented by sealing the lagoon with clay blankets. 
Onsite investigation is needed to ascertain the extent to 
which a given area is protected by the Garrison Dam. 
Capability subclass IIc; Overflow range site. 

51—Straw silt loam. This deep, level, well drained soil 
is on plane terraces and fans and on bottom land. It is 
crossed by a few shallow drainageways that in places are 
gullied or fan out and are indistinct. Most areas are only 
rarely flooded, but some are occasionally flooded for a 
brief period. The areas are irregular in shape and range 
from about 5 to more than 300 acres is size. Slopes are 
mostly long and smooth. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsoil is silt loam 
about 16 inches thick. It is grayish brown in the upper 
part and dark grayish brown in the lower part. The sub- 
stratum to a depth of about 60 inches is loam stratified 
with silt loam and silty clay loam. The upper part is gray- 
ish brown, and the lower part is light brownish gray. In 
most places one or more buried layers are evident. In 
some the dark colors do not extend to so great a depth, in 
others fine sand or loamy fine sand is below a depth of 40 
inches, and in a few no subsoil is evident. 

Included with this soil in mapping are small areas of 
Velva soils on low, convex ridges and Magnus soils in 
swales. These soils make up 5 to 20 percent of the unit. 
The Velva soils contain more sand and less clay than this 
Straw soil, and the Magnus soils contain more clay. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. The surface layer is friable 
and can be easily tilled throughout a fairly wide range in 
moisture content. The shrink-swell potential is moderate. 
Potential frost action also is moderate. 

Most areas are used for cultivated crops. Many are in 
native grasses and are used as rangeland. Some small 
areas support native trees and shrubs and are used for 
recreation, wildlife habitat, and rangeland. This soil has 
good potential for rangeland, windbreaks, and crops. It 
has poor potential for sanitary facilities and community 
development unless it is protected against flooding and 
fair potential for those uses if it is protected. The poten- 
tial for recreation uses is good if the soil is protected 
against flooding. The potential for openland and range- 
land wildlife habitat is good. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight. 
Water erosion and the flood hazard are the main concerns 
of management. Stubble mulch, crop residue management, 
and stripcropping help to control erosion and protect the 
soil. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing are needed. 
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This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is suited to building site development and 
onsite waste disposal. Flooding is a hazard if the soil is 
used as a building site, but this hazard can be reduced by 
installing dikes and levees or by filling. Seepage from 
sewage lagoons can be prevented by plastic liners or clay 
blankets. Onsite investigation is needed to determine the 
frequency and duration of flooding. Capability subclass 
IIc; Overflow range site. 

53—Banks loam. This deep, level, somewhat excessive- 
ly drained soil is on bottom land. It has an indistinct 
drainage pattern. It is protected against flooding in most 
areas, but in some areas where the Knife River joins the 
Missouri River, it is subject to oceasional flooding. Most. 
areas are long and narrow and are more than 50 acres in 
size. Slopes are mostly long and smooth. 

Typically, the surface layer is light brownish gray loam 
about 5 inches thick. The substratum to a depth of 60 
inches is light brownish gray very fine sandy loam over 
light brownish gray fine sand. In a few places slopes are 
undulating, and in a few areas the surface layer is very 
fine sandy loam or fine sandy loam. 

Included with this soil in mapping are small areas of 
Havrelon soils and a soil that is dominantly fine sandy 
loam throughout. These soils make up about 5 to 20 per- 
cent of the unit. 

Permeability is rapid, and available water capacity is 
low. Runoff is slow. The soil can be easily tilled 
throughout a wide range in moisture content. The shrink- 
swell potential is low. Potential frost action also is low. 

About half of the acreage is cultivated and is used for 
small grain, corn, and alfalfa, The rest is in native grasses 
and trees and is used as rangeland. The potential for 
nonirrigated crops is poor. The potential for sprinkler-ir- 
rigated crops, including some specialized crops, such as 
sugar beets, potatoes, and pinto beans, is good to fair. 
This soil has good potential for community development 
and recreation if it is protected against flooding. It has 
fair potential for openland and rangeland wildlife habitat. 

This soil is poorly suited to dryland wheat, oats, barley, 
and grasses and legumes because of the low available 
water capacity and the hazard of soil blowing. Irrigation 
improves the suitability. Minimum tillage, stubble mulch, 
and grasses and legumes in the cropping system help to 
control soil blowing and erosion and maintain the organic- 
matter content and fertility. Belts of native trees also 
help to control soil blowing and erosion. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the soil and the pasture in good condition. 

This soil is poorly suited to windbreaks because of the 
low available water capacity. A few of the climatically 
suited trees and shrubs can grow fairly well as environ- 
mental and special plantings. Optimum survival and 
growth, however, should not be expected. 


Areas that are not protected against flooding are 
poorly suited to building site development and onsite 
waste disposal. Protected areas are suited to those uses. 
Alternative sites should be selected for sewage lagoons. 
Shoring trench walls can keep cut banks in shallow ex- 
cavations from caving. Onsite investigation is needed to 
ascertain the extent to which a given area is protected 
against flooding. Capability subclass [Ve; Overflow range 
site. 

54B—Lihen fine sandy loam, 1 to 6 percent slopes. 
This deep, nearly level to undulating, somewhat exces- 
sively drained soil is on terraces and uplands. Areas are 
crossed by a few shallow drainageways, but in most 
places the drainageways are indistinct. The areas are ir- 
regular in shape and range from about 10 to 80 acres in 
size. Slopes are mostly long and smooth. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 17 inches thick. Below this is a transi- 
tional layer of dark brown loamy fine sand about 7 inches 
thick. The substratum to a depth of about 60 inches is 
dark brown and pale brown fine sand and layers of fine 
sandy loam and very fine sandy loam. In some places clay 
loam is at a depth of about 50 inches. In others the sur- 
face layer is loam. 

Included with this soil in mapping are small areas of 
Parshall soils in swales and Krem soils on small knobs. 
These soils make up 5 to 15 percent of the unit. The 
Parshall soils have a fine sandy loam subsoil. The Krem 
soils have clay loam glacial till at a depth of 16 to 40 
inches. 

Permeability is rapid, and available water capacity is 
low. Surface runoff is slow to medium. Most of the 
precipitation is absorbed by the soil. The surface layer is 
friable and can be easily tilled throughout a wide range in 
moisture content. The shrink-swell potential is low. Poten- 
tial frost action also is low. 

Most areas are in native grasses and are used as range- 
land and hayland. Some are cultivated. The soil has good 
potential for community development and rangeland and 
poor potential for crops and windbreaks. The potential for 
septic tank absorption fields is good, and the potential for 
most other sanitary facilities is poor. The potential for 
recreation uses and openland wildlife habitat is fair, and 
the potential for rangeland wildlife habitat is good. 

This soil is poorly suited to dryland wheat, oats, barley, 
and grasses and legumes because the available water 
capacity is low and the hazard of soil blowing is severe. 
Stubble mulch and an adequate plant cover help to con- 
trol erosion and protect the soil. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Overstocking and overgrazing reduces the plant 
cover and plant vigor and increases the hazard of soil 
blowing. Proper stocking rates, uniform distribution of 
grazing, timely deferment of grazing, and a planned graz- 
ing system keep the pasture and the soil in good condi- 
tion. 
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This soil is poorly suited to windbreaks and environ- 
mental plantings. Because available water capacity is low, 
only a few species of trees and shrubs can grow well. 

This soil is suited to building site development and 
onsite waste disposal. As a result of seepage, effluent can 
contaminate ground water. Alternative sites should be 
selected for sanitary landfills and sewage lagoons. Shor- 
ing trench walls can keep cutbanks in shallow excavations 
from caving. Establishing and maintaining lawns is dif- 
ficult because the available water capacity is low. This 
difficulty can be overcome in part by frequent applica- 
tions of fertilizer and water. Onsite investigation is 
needed to ascertain the suitability of specific sites for 
development. Capability suclass Ile; Sands range site. 

55B—Vebar fine sandy loam, 3 to 6 percent slopes. 
This moderately deep, gently sloping, well drained soil is 
on residual uplands. It is dissected by shallow 
drainageways that are gullied in some cultivated areas. 
Individual areas range from about 5 to more than 40 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 5 inches thick. The subsoil is fine 
sandy loam about 19 inches thick. It is dark brown in the 
upper part, brown in the next part, and light olive brown 
in the lower part. The substratum is light yellowish 
brown fine sandy loam about 10 inches thick. Pale yellow 
soft sandstone is at a depth of about 34 inches. In some 
places the soft sandstone is more than 40 inches from the 
surface, and in some granitic stones are on the surface. 

Included with this soil in mapping are small areas of 
Arnegard and Parshall soils in swales and Cohagen soils 
on ridges and knolls. These soils make up about 5 to 20 
percent of the unit. The Cohagen soils have sandstone at 
a depth of 10 to 20 inches. The Parshall and Arnegard 
soils do not have sandstone within a depth of 40 inches 
and have a thicker dark colored surface layer than this 
Vebar soil. Also, the Arnegard soils have a texture of 
loam. 

Permeability is moderately rapid, and available water 
capacity is low. Surface runoff is medium. The surface 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. Roots are restricted by 
the soft sandstone at a depth of about 34 inches. The 
shrink-swell potential is low. Potential frost action is 
moderate. 

This soil is used for cultivated crops and range grasses. 
It has good potential for community development, recrea- 
tion uses, and openland and rangeland wildlife habitat. It 
has fair potential for windbreaks and crops and fair to 
poor potential for sanitary facilities. 

This soil is suited to wheat, barley, oats, and grasses 
and legumes. The hazard of soil blowing is severe. Stub- 
ble mulch, minimum tillage, grass buffer strips, strip- 
cropping, and windbreaks help to control erosion and soil 
blowing, conserve moisture, and maintain the organic- 
matter content, fertility, and tilth. Diversions and grassed 
waterways help to control erosion and gullying in areas 
where runoff concentrates. 


The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is suited to trees and shrubs grown as wind- 
breaks and environmental plantings. Only a few species, 
however, can grow well, because available water capacity 
is low. 

This soil is suited to building site development and to 
onsite disposal of waste from septic tanks. Alternative 
sites should be selected for sewage lagoons and sanitary 
landfills. The depth to rock is a problem if the soil is used 
as a building site, but the rock is soft and can be easily 
excavated. The slope is a limitation if the soil is used for 
playgrounds, but this limitation can be overcome by 
cutting and filling. Capability subclass IIIe; Sandy range 
site. 

55C—Vebar fine sandy loam, 6 to 9 percent slopes. 
This moderately deep, moderately sloping, well drained 
soil is on low ridges and on long, smooth side slopes below 
steep ridges in the residual uplands. It is dissected by 
shallow drainageways that are gullied in some tilled 
areas. Individual areas range from about 5 to 40 acres in 
size. Slopes are long and smooth. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 5 inches thick. The subsoil is fine 
sandy loam about 19 inches thick. It is dark brown in the 
upper part, brown in the next part, and light olive brown 
in the lower part. The substratum is light yellowish 
brown fine sandy loam. Pale yellow soft sandstone is at a 
depth of about 34 inches. In some places the depth to soft 
sandstone is more than 40 inches, and in some granitic 
stones are on the surface. 

Included with this soil in mapping are small areas of 
Arnegard and Parshall soils in swales and Cohagen soils 
on ridges and knolls. These soils make up about 5 to 20 
percent of the unit. The Cohagen soils have sandstone at 
a depth of i0 to 20 inches. The Arnegard and Parshall 
soils do not have sandstone within a depth of 40 inches 
and have a thicker dark colored surface layer than this 
Vebar soil. Also, the Arnegard soils have a texture of 
loam. 

Permeability is moderately rapid, and available water 
capacity is low. Surface runoff is medium. The surface 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. Roots are restricted by 
the soft sandstone at a depth of about 34 inches. The 
shrink-swell potential is low. Potentia! frost action is 
moderate. 

This soil is used for cultivated crops and range. It has 
good potential for community development, openland and 
rangeland wildlife habitat, and rangeland and fair poten- 
tial for windbreaks and crops. It has fair to poor potential 
for sanitary facilities. 

This soil is suited to wheat, oats, barley, and grasses 
and legumes. The hazards of soil blowing and water ero- 
sion are severe. Stubble mulch, minimum tillage, cultiva- 
tion across the slope, grassed buffer strips, stripcropping, 
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and windbreaks help to control erosion and soil blowing 
and maintain fertility, organic-matter content, and tilth. 
Grassed waterways and diversions help to control erosion 
where water concentrates in drainageways. 

The use of this soil as pastureland, rangeland, or hay- 
land is effective in controlling erosion. Proper stocking 
rates and uniform distribution of grazing keep the 
pasture and the soil in good condition. 

This soil is suited to trees and shrubs grown as wind- 
breaks and environmental plantings. Only a few species, 
however, can grow fairly well because available water 
capacity is low. 

This soil is suited to building site development and to 
onsite disposal of waste from septic tanks. The depth to 
rock is a problem if the soil is used as a site for buildings, 
but the rock is soft and can be easily excavated. Alterna- 
tive sites should be selected for sewage lagoons, sanitary 
landfills, and playgrounds. Capability subclass IVe; Sandy 
range site. 

56B—Lefor fine sandy loam, 1 to 6 percent slopes. 
This moderately deep, nearly level and gently sloping, 
well drained soil is on residual uplands. Areas generally 
are dissected by shallow drainageways. They are irregu- 
lar in shape and range from about 5 to 150 acres in size. 
Slopes are long and smooth. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 8 inches thick. The subsoil is about 16 
inches thick. The upper part is brown sandy loam, and the 
lower part is light yellowish brown sandy clay loam. The 
substratum, to a depth of about 34 inches, is pale yellow 
sandy clay loam. Pale yellow, soft, fine grained sandstone 
is at a depth of about 34 inches. In some places the sur- 
face layer is loam. In others it has been mixed with the 
upper part of the subsoil by plowing. In some areas the 
soft bedrock is at a depth of about 45 to 55 inches. In 
others the subsoil contains less clay. 

Included with this soil in mapping are small areas of 
Arnegard, Belfield, Parshall, and Moreau soils in swales 
and on the lower side slopes. These soils make up less 
than 15 percent of the unit. The Arnegard and Parshall 
soils are dark colored to greater depth than this Lefor 
soil and are not underlain by soft bedrock. The Belfield 
soils have excess sodium and contain more clay in the 
subsoil than the Lefor soil, and the Moreau soils are more 
clayey and contain excess sodium salts. 

Permeability is moderate, and available water capacity 
is moderate to low. Surface runoff is slow to medium. 
Roots are restricted by the soft bedrock at a depth of 
about 34 inches. The surface layer is friable and can be 
easily tilled throughout a wide range in moisture content. 
The shrink-swell potential is moderate. Potential frost ac- 
tion also is moderate. 

Most areas are cultivated. Some are in native grasses 
and are used as rangeland or hayland. This soil has fair 
potential for cultivated crops and windbreaks, good poten- 
tial for range grasses and septic tank absorption fields, 
and fair te good potential for other sanitary facilities. The 
potential for community development and recreation uses 


is fair. The potential for openland wildlife hatitat is good, 
and the potential for rangeland wildlife habitat is fair. 

This soil is suited to wheat, oats, barley, and grasses 
and legumes. The hazard of soil blowing is severe. Stub- 
ble mulch, minimum tillage, stripcropping, crop residue 
management, and windbreaks help to control soil blowing 
and protect the soil. Grassed waterways, cultivation 
across the slope, and diversions help to control water ero- 
sion. 

The use of this soil as hayland, rangeland, or pasture- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is suited to trees and shrubs grown as wind- 
breaks and environmental plantings. Only a few species, 
however, can grow well because available water capacity 
is moderate to low. 

This soil is suited to building site development, to 
onsite disposal of waste from septic tanks, and to sanitary 
landfilis. The depth to rock is a problem, but the rock is 
soft and can be easily excavated. Alternative sites should 
be selected for sewage lagoons. The slope is a limitation if 
the soil is used for playgrounds, but this limitation can be 
overcome by cutting and filling. Capability subclass IIe; 
Sandy range site. 

56D—Lefor fine sandy loam, 6 to 12 percent slopes. 
This moderately deep, moderately sloping and strongly 
sloping, well drained soil is on residual uplands. Areas are 
generally dissected by shallow drainageways. They are ir- 
regular in shape and range from about 5 to 150 acres in 
size. Slopes are long and smooth. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 8 inches thick. The subsoil is about 16 
inches thick. The upper part is brown sandy loam, and the 
lower part is light yellowish brown sandy clay loam. The 
substratum, to a depth of about 34 inches, is pale yellow 
sandy clay loam. Pale yellow, soft, fine grained sandstone 
is at a depth of about 34 inches. In some places the sur- 
face layer is loam. In others it has been mixed with the 
upper part of the subsoil by plowing. In some areas the 
soft bedrock is at a depth of about 40 to 50 inches. In 
others the subsoil contains less clay. 

Included with this soil in mapping are small areas of 
Arnegard, Belfield, Parshall, and Moreau soils in swales 
and on the lower side slopes. These soils make up less 
than 15 percent of the unit. The Arnegard and Parshall 
soils are dark colored to a greater depth than this Lefor 
soil and are not underlain by soft bedrock. The Belfield 
soils have excess sodium and contain more clay in the 
subsoil than the Lefor soil. The Moreau soils are clayey 
and contain excess sodium salts. Also included are small 
areas of the steeper Cohagen soils on the convex tops of 
knobs, hills, and ridges. These soils are shallow over 
bedrock. 

Permeability is moderate, and available water capacity 
is moderate to low. Surface runoff is medium. Roots are 
restricted by the soft bedrock at a depth of about 34 
inches. The surface layer is friable and can be easily tilled 
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throughout a wide range in moisture content. The shrink- 
swell potential is moderate. Potential frost action also is 
moderate. 

This soil is used as cropland and rangeland. It has good 
potential for rangeland. The potential for cultivated crops 
is poor. The potential for recreation uses, windbreaks, 
sanitary facilities, building site development, and open- 
land and rangeland wildlife habitat is fair. 

This soil is poorly suited to wheat, oats, barley, and 
grasses and legumes. The hazards of soil blowing and 
water erosion are severe. Stubble mulch, minimum tillage, 
stripcropping, windbreaks, and crop residue management 
help to control soil blowing. Grassed waterways, cultiva- 
tion across the slope, and diversions help to control water 
erosion. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion. Proper stocking 
rates and uniform distribution of grazing keep the 
pasture and the soil in good condition. 

This soil is suited to trees and shrubs grown as wind- 
breaks and environmental plantings. Only a few species, 
however, can grow well because available water capacity 
is moderate to low. 

This soil is suited to building site development. and to 
onsite disposal of waste from septic tanks. The slope is a 
limitation if the soil is used as a site for buildings, but 
this limitation can be overcome by cutting and filling. The 
depth to rock is a problem, but the rock is soft and can be 
easily excavated. Alternative sites should be selected for 
sewage lagoons and playgrounds. Capability subclass IVe; 
Sandy range site. 

57B—Flaxton fine sandy loam, 1 to 6 percent slopes. 
This nearly level to undulating, deep, well drained soil is 
on plane and slightly concave slopes on glacial till uplands. 
Areas are crossed by a few shallow drainageways that in 
places fan out and are indistinct. In a few places where 
the soil is undulating, the drainageways are gullied. In- 
dividual areas are irregular in shape and range from 
about 20 to more than 300 acres in size. Slopes range 
from short and uneven to long and smooth. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 11 inches thick. The subsoil is about 27 
inches thick. It is grayish brown fine sandy loam in the 
upper part and grayish brown and light brownish gray 
clay loam in the lower part. The substratum to a depth of 
about 60 inches is light olive gray and pale olive clay 
loam. In a few places, the clay loam glacial till is at a 
depth of about 15 inches and the surface layer is not dark 
colored to so great a depth. In some areas soft bedrock is 
about 45 inches from the surface. 

Included with this soil in mapping are small areas of 
Arnegard, Parshall, and Williams soils. These soils make 
up less than 15 percent of the unit. The Parshall soils lack 
clay loam glacial till, They are in swales and slightly con- 
cave areas. The Williams soils occupy convex knobs, 
mounds, and ridges. They do not have fine sandy loam 
deposits overlying the clay loam glacial till, but in a few 
small areas they have a fine sandy loam surface layer 


about 5 inches thick. The Arnegard soils are in swales and 
slightly concave areas. They are loam throughout. 

Permeability is moderately rapid in the fine sandy loam 
and moderately slow in the clay loam. Available water 
capacity is high. Surface runoff is slow to medium. The 
surface layer is friable and can be easily tilled throughout 
a fairly wide range in moisture content. Potential frost 
action is moderate. The shrink-swell potential is low in 
the fine sandy loam and moderate in the clay loam. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland or hayland. This 
soil has good potential for cultivated crops, openland and 
rangeland wildlife habitat, grasses, recreation uses, and 
windbreaks. The potential for most sanitary facilities is 
fair. The potential for community development is fair to 
good. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is severe, 
and the hazard of water erosion is moderate. Minimum 
tillage, stubble mulch, crop residue management, strip- 
cropping, and windbreaks help to control soil blowing and 
protect the soil. Grassed waterways help to control ero- 
sion where water concentrates in drainageways. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is suited to windbreaks and environmental 
plantings. Many of the climatically suited trees and 
shrubs can grow well. 

This soil is suited to building site development and 
onsite waste disposal. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. Capability subclass IIIe; Sandy range site. 

57C—Flaxton fine sandy loam, 6 to 9 percent slopes. 
This gently rolling, deep, well drained soil is on plane and 
slightly convex slopes on glacial till uplands. Areas are 
crossed by a few shallow drainageways that in places are 
gullied. They are irregular in shape and range from 5 to 
70 acres in size. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 11 inches thick. The subsoil is about 27 
inches thick. It is grayish brown fine sandy loam in the 
upper part and grayish brown and light brownish gray 
clay loam in the lower part. The substratum to a depth of 
about 60 inches is light olive gray and pale olive clay 
loam. In a few places, the clay loam glacial till is at a 
depth of about 15 inches and the surface layer is not dark 
colored to so great a depth. In some areas soft bedrock is 
about 45 inches from the surface. 

Included with this soil in mapping are small areas of 
Arnegard, Parshall, and Williams soils. These soils make 
up less than 15 percent of the unit. The Parshall soils lack 
clay loam glacial till. They are in swales and slightly con- 
cave areas. The Williams soils occupy convex knobs, 
mounds, and ridges. They do not have fine sandy loam 
deposits overlying the clay loam glacial till, but in a few 
small areas they have a fine sandy loam surface layer 
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about 5 inches thick. The Arnegard soils are in swales and 
slightly concave areas. They are loam throughout. 

Permeability is moderately rapid in the fine sandy loam 
and moderately slow in the clay loam. Available water 
capacity is high. Surface runoff is medium. The surface 
layer is friable and can be easily tilled throughout a fairly 
wide range in moisture content. Potential frost action is 
moderate. The shrink-well potential is low in the fine 
sandy loam and moderate in the clay loam. 

This soil is used for cultivated crops, windbreaks, and 
rangeland. It has good potential for building site develop- 
ment, sanitary facilities, openland wildlife habitat, and 
rangeland and fair potential for cultivated crops, most 
recreation uses, and rangeland wildlife habitat. 

This soil is suited to wheat, oats, barley, and grasses 
and legumes. The hazards of soil blowing and water ero- 
sion are severe. Stubble mulch, minimum tillage, crop 
residue management, stripcropping, and windbreaks help 
to control soil blowing. Grassed waterways in areas where 
runoff concentrates help to control water erosion. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is suited to windbreaks and environmental 
plantings. Many of the climatically suited trees and 
shrubs can grow well. 

This soil is suited to building site development and to 
onsite disposal of waste from septic tanks. Less sloping 
sites should be selected for sewage lagoons. The slow ab- 
sorption of septic tank effluent can be overcome by en- 
larging the absorption field. The slope is a limitation if 
the soil is used as a building site, but this limitation can 
be overcome by cutting and filling, Alternative sites 
should be selected for playgrounds. Capability subclass 
IVe; Sandy range site. 

58B—Flaxton-Williams complex, 3 to 6 percent 
slopes. This map unit consists of deep, undulating, well 
drained soils on glacial till uplands. Areas are crossed by 
a few shallow drainageways. They are irregular in shape 
and range from about 10 to 300 acres in size. Slopes range 
from short and uneven to long and smooth. Scattered 
pebbles, cobbles, and stones are on the surface of convex 
slopes. 

Areas of this map unit are about 60 to 75 percent Flax- 
ton soils and 20 to 40 percent Williams soils. The Flaxton 
soils are on the plane and slightly concave, mid and lower 
side slopes and in swales. The Williams soils are on the 
convex upper side slopes and the tops of small knobs and 
ridges. The two soils are so intricately mixed or are in 
areas so small that it is not practical to separate them in 
mapping. 

Typically, the Flaxton soils have a dark grayish brown 
fine sandy loam surface layer about 11 inches thick. The 
subsoil is about 27 inches thick. It is grayish brown fine 
sandy loam in the upper part and grayish brown and light 
brownish gray clay loam in the lower part. The sub- 
stratum to a depth of about 60 inches is light olive gray 


and pale olive clay loam. In a few places the clay loam 
glacial till is at a depth of about 15 inches, and the sur- 
face layer is not dark colored to so great a depth. In some 
areas soft bedrock is at a depth of about 45 inches. In 
others the surface layer is loam. 

Typically, the Williams soil has a surface layer of dark 
grayish brown loam about 5 inches thick. The subsoil is 
clay loam about 15 inches thick. It is brown in the upper 
part, grayish brown in the next part, and light yellowish 
brown in the lower part. The substratum to a depth of 
about 60 inches is clay loam glacial till. It is light gray in 
the upper part and light yellowish brown in the lower 
part. In some places the surface layer is fine sandy loam 
about 5 inches thick. In others it has been mixed with the 
upper part of the subsoil by plowing. 

Included with this unit in mapping are small areas of 
Arnegard and Parshall soils in swales and small, slightly 
concave areas of those soils. The included soils make up 5 
to 20 percent of the unit. The Parshall soils are fine sandy 
loam throughout, and the Arnegard soils are loam 
throughout. 

Permeability is moderately rapid in the upper part of 
the subsoil of the Flaxton soil and moderately slow in the 
lower part. It is moderate in the subsoil of the Williams 
soil and moderately slow in the substratum. Available 
water capacity is high. Surface runoff is medium. Both 
soils can be easily tilled throughout a fairly wide range in 
moisture content. The shrink-swell potential is moderate. 
Potential frost action also is moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland or hayland. 
These soils have good potential for crops, rangeland, 
windbreaks, sanitary facilities, community development, 
most recreation uses, and openland wildlife habitat. They 
have fair potential for rangeland wildlife habitat. 

These soils are well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is severe 
on the Flaxton soil and slight on the Williams soil. 
Minimum tillage, stubble mulch, crop residue manage- 
ment, stripcropping, windbreaks, and grasses and legumes 
in the cropping system help to control erosion and soil 
blowing. Grassed waterways help to control erosion 
where water concentrates in drainageways. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil. Proper stocking rates and uniform distribu- 
tion of grazing keep the pasture and the soil in good con- 
dition. 

The Williams soil is well suited to windbreaks and en- 
vironmental plantings. All climatically suited trees and 
shrubs can grow well. The Flaxton soil is suited; many 
species can grow well. 

These soils are suited to building site development and 
onsite waste disposal. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If the soils are used as building sites, the effects of 
shrinking and swelling can be overcome by strengthening 
foundations and basement walls. The slope is a limitation 


38 SOIL SURVEY 


if the soils are used for playgrounds, but this limitation 
can be overcome by cutting and filling. Capability sub- 
class IIe; Flaxton soil in Sandy range site, Williams soil 
in Silty range site. 

58C—Flaxton-Williams complex, 6 to 9 percent 
slopes. This map unit consists of deep, gently rolling, well 
drained soils on glacial till uplands. Areas are crossed by 
a few shallow drainageways. They are irregular in shape 
and range from about 10 to 80 acres in size. Slopes range 
from short and uneven to long and smooth. Scattered 
pebbles, cobbles, and stones are on the surface of convex 
slopes. 

Areas of this map unit are about 50 to 70 percent Flax- 
ton soils and 20 to 40 percent Williams soils. The Flaxton 
soils are on the plane and slightly concave, mid and lower 
side slopes and in swales. The Williams soils are on the 
convex upper side slopes and the tops of small knobs and 
ridges. The two soils are so intricately mixed or are in 
areas so small that it is not practical to separate them in 
mapping. 

Typically, the Flaxton soils have a dark grayish brown 
fine sandy loam surface layer about 11 inches thick. The 
subsoil is about 27 inches thick. It is grayish brown fine 
sandy loam in the upper part and grayish brown and light 
brownish gray clay loam in the lower part. The sub- 
stratum to a depth of about 60 inches is light olive gray 
and pale olive clay loam. In a few places, the clay loam 
glacial till is at a depth of about 15 inches and the surface 
layer is not dark colored to so great a depth. In some 
areas soft bedrock is about 45 inches from the surface. In 
others the surface layer is loam. 

Typically, the Williams soil has a surface layer of dark 
grayish brown loam about 5 inches thick. The subsoil is 
clay loam about 15 inches thick. It is brown in the upper 
part, grayish brown in the next part, and light yellowish 
brown in the lower part. The substratum to a depth of 
about 60 inches is clay loam glacial till. It is light gray in 
the upper part and light yellowish brown in the lower 
part. In some places the surface layer is fine sandy loam 
about 5 inches thick. Iv others it has been mixed with the 
upper part of the subsoil by plowing. 

Included with this unit in mapping are small areas of 
Arnegard and Parshall soils in swales; small, slightly con- 
cave areas of those soils; and small areas of Zahl soils on 
the convex tops of knobs and the crests of ridges. The in- 
cluded soils make up 5 to 20 percent of the unit. The Ar- 
negard soils lack the clay loam glacial till substratum and 
are loam throughout. The Parshall soils lack the clay loam 
glacial till and are fine sandy loam throughout. The Zahl 
soils are loam or clay loam throughout and lack a subsoil. 

Permeability is moderately rapid in the upper part of 
the subsoil of the Flaxton soil and moderately slow below. 
It is moderate in the subsoil of the Williams soil and 
moderately slow in the substratum. Available water 
capacity is high. Surface runoff is medium. Both soils can 
be easily tilled throughout a fairly wide range in moisture 
content. The shrink-swell potential is moderate. Potential 
frost action also is moderate. 


These soils are used for cultivated crops, windbreaks, 
and rangeland. They have good potential for rangeland 
and openland wildlife habitat and fair potential for crops. 
The potential for sewage lagoons is poor, and the poten- 
tial for most other sanitary facilities is fair. The potential 
for community development, recreation uses, and range- 
land wildlife habitat is fair. 

These soils are suited to wheat, oats, barley, and 
grasses and legumes. The hazards of soil blowing and 
water erosion are severe on the Flaxton soil and slight on 
the Williams soil. Cultivation across the slope, minimum 
tillage, stubble mulch, crop residue management, and 
grasses and legumes in the cropping system help to con- 
trol erosion and soil blowing and protect the soil. Grassed 
waterways help to control erosion where water concen- 
trates in drainageways. 

The use of these soils as hayland, rangeland, or 
pastureland is effective in controlling erosion and protect- 
ing the soil. Proper stocking rates and uniform distribu- 
tion of grazing keep the pasture and the soil in good con- 
dition. 

The Williams soil is well suited to windbreaks and en- 
vironmental plantings. All climatically suited trees and 
shrubs can grow well. The Flaxton soil is suited; many 
species can grow well. 

These soils are suited to building site development and 
onsite waste disposal. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If the soils are used as building sites, the effects of 
shrinking and swelling can be overcome by strengthening 
foundations and basement walls. Alternative sites should 
be selected for sewage lagoons and playgrounds. Capabili- 
ty subclass [Ve; Flaxton soil in Sandy range site, Wil- 
liams soil in Silty range site. 

58D—Flaxton-Williams complex, 9 to 15 percent 
slopes. This map unit consists of deep, rolling, well 
drained soils on glacial till uplands. It is crossed by shal- 
low drainageways that in places are gullied. Scattered 
pebbles, cobbles, and stones are on the surface of convex 
slopes. Individual areas are irregular in shape and range 
from about 5 to 40 acres in size. They are about 50 to 65 
percent Flaxton soils and 20 to 45 percent Williams soils. 
The two soils are so intricately mixed or are in areas so 
small that it is not practical to separate them in mapping. 

Typically, the Flaxton soil has a dark grayish brown 
fine sandy loam surface layer about 11 inches thick. The 
subsoil is about 27 inches thick. It is grayish brown fine 
sandy loam in the upper part and grayish brown and light 
brownish gray clay loam in the lower part. The sub- 
stratum to a depth of about 60 inches is light olive gray 
and pale olive clay loam. In a few places, the clay loam 
glacial till is at a depth of about 15 inches and the surface 
layer is not dark colored to so great a depth. In some 
areas soft bedrock is at a depth of about 45 inches. In 
some the surface layer is loam. 

Typically, the Williams soil has a surface layer of dark 
grayish brown loam about 5 inches thick. The subsoil is 
clay loam about 15 inches thick. It is brown in the upper 
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part, grayish brown in the next part, and light yellowish 
brown in the lower part. The substratum to a depth of 
about 60 inches is clay loam glacial till. It is light gray in 
the upper part and light yellowish brown in the lower 
part. In some places the surface layer is fine sandy loam 
about 5 inches thick. In others it has been mixed with the 
upper part of the subsoil by plowing. 

Included with this unit in mapping are small areas of 
Arnegard and Parshall soils in swales; small, slightly con- 
cave areas of those soils; and small areas of Zahl soils on 
the convex tops of knobs and the crests of ridges. The in- 
cluded soils make up 5 to 20 percent of the unit. The Ar- 
negard soils lack the clay loam glacial till substratum and 
are loam throughout. The Parshall soils lack the clay loam 
glacial till and are fine sandy loam throughout. The Zahl 
soils are loam or clay loam throughout and lack a subsoil. 

Permeability is moderately rapid in the upper part of 
the subsoil of the Flaxton soil and moderately slow below. 
It is moderate in the subsoil of the Williams soil and 
moderately slow in the substratum. Available water 
capacity is high. Surface runoff is rapid. The shrink-swell 
potential is moderate. Potential frost action also is 
moderate. 

Most areas are in native grasses and are used as range- 
land. Some are used for cultivated crops. These soils have 
good potential for rangeland. The potential for crops and 
windbreaks is poor. The potential for most sanitary faeili- 
ties, community development, most recreation uses, and 
openland and rangeland wildlife habitat is fair. 

These soils are generally unsuited to wheat, oats, bar- 
ley, and grasses and legumes because of the erosion 
hazard and the rapid surface runoff. 

The use of these soils as rangeland or pastureland is ef- 
fective in controlling erosion and in protecting the soil. 
Proper stocking rates, uniform distribution of grazing, 
and a planned grazing system keep the pasture and the 
soil in good condition. Overgrazing and overstocking 
reduce the vegetative cover and the plant vigor and in- 
crease the hazard of erosion. 

These soils are poorly suited to windbreaks. They are 
suited to special environmental plantings for wildlife 
habitat, recreation, and beautification. All climatically 
suited species can grow well on the Williams soil, and 
many can grow well on the Flaxton soil. 

These soils are suited to building site development and 
onsite disposal of waste from septic tanks. The slow ab- 
sorption of septic tank effluent can be overcome by en- 
larging the absorption field. If buildings are constructed 
on these soils, the effects of shrinking and swelling can be 
overcome by strengthening foundations and basement 
walls. Alternative sites should be selected for sewage 
lagoons and playgrounds. Capability subclass Vle; Flax- 
ton soil in Sandy range site, Williams soil in Silty range 
site. 

59B—Parshall fine sandy loam, 1 to 6 percent slopes. 
This deep, nearly level and gently sloping, well drained 
soil is on stream terraces, outwash plains, and valley fans 
or in upland swales. Most areas are crossed by shallow 


drainageways, but the drainage pattern fans out and is in- 
distinct in places. In some cultivated areas, the 
drainageways are gullied. Individual areas are irregular in 
shape and range from 10 to 100 acres in size. Slopes are 
long and smooth, but in places they are undulating. 

Typically, the surface layer is fine sandy loam about 17 
inches thick. It is very dark grayish brown in the upper 
part and dark grayish brown in the lower part. The sub- 
soil is fine sandy loam about 15 inches thick. It is dark 
grayish brown in the upper part and grayish brown in the 
lower part. The substratum to a depth of about 60 inches 
is, in sequence downward, light brownish gray fine sandy 
loam, grayish brown fine sandy loam, and light brownish 
gray loamy fine sand. In a few places the surface layer is 
loam, and in some a dark colored, buried layer is about 50 
inches from the surface. 

Included with this soil in mapping are small areas of 
Flaxton and Lihen soils on plane and convex slopes and 
Arnegard soils in swales. These soils make up 5 to 20 per- 
cent of the unit. The Flaxton soils are loam or clay loam 
in the lower part of the subsoil and in the substratum. 
The Arnegard soils are loam throughout, and the Lihen 
soils are loamy fine sand throughout. Also included are 
areas of a soil that is underlain by sand and gravel at a 
depth of about 35 inches. 

Permeability is moderately rapid, and available water 
capacity is moderate to high. Surface runoff is slow. The 
soil absorbs much of the runoff from higher lying soils. It 
can be easily tilled throughout a wide range in moisture 
content. The shrink-swell potential is low. Potential frost 
action is moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and used as rangeland. This soil has good 
potential for rangeland, windbreaks, and crops. It has 
good potential for septic tank absorption fields and poor 
potential for other sanitary facilities. The potential for 
community development, recreation uses, and openland 
wildlife habitat is good. The potential for rangeland wil- 
dlife habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is severe. 
Minimum tillage, stubble mulch, and grasses and legumes 
in the cropping system help to control erosion and soil 
blowing and maintain the organic-matter content, fertility, 
and tilth. Grassed waterways help to control erosion 
where water concentrates in drainageways. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion. Proper stocking 
rates, a planned grazing system, and uniform distribution 
of grazing keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is well suited to building site development and 
to disposal of waste from septic tanks. The slope is a 
limitation if the soil is used for playgrounds, but this 
limitation can be overcome by cutting and filling. More 
suitable sites for sanitary landfills and sewage lagoons 
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are generally nearby. Capability subclass IIe; Sandy 
range site. 

62B—Velva fine sandy loam, 1 to 6 percent slopes. 
This deep, nearly level or gently sloping, well drained soil 
is on low terraces and bottom land along the major 
streams. It has an indistinct drainage pattern that 
generally parallels the stream channels. Most areas are 
occasionally flooded for a brief period, but some are only 
rarely flooded. Slopes are plane and convex and mostly 
long and smooth. In some areas they are undulating and 
short and smooth. Individual areas are irregular in shape 
and range from about 10 to 150 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 6 inches thick. The substratum to a 
depth of about 18 inches is dark grayish brown fine sandy 
loam and a thin, dark colored, buried layer. Between 
depths of 13 and 36 inches, it is grayish brown fine sandy 
loam stratified with loam and loamy fine sand. Below 36 
inches it is grayish brown loamy fine sand over light 
brownish gray loam. The soil generally has one or more 
dark colored, buried layers. In some places the surface 
layer is loam. In some the soil has strata of clayey materi- 
al, and in others it is dark colored to a greater depth. 

Included with this soil in mapping are small areas of 
Straw soils on plane and convex slopes. These soils make 
up less than 15 percent of the unit. They contain more 
clay than this Velva soil. 

Permeability is moderately rapid, and available water 
capacity is moderate. Surface runoff is slow to medium. 
This soil can be easily tilled throughout a fairly wide 
range in moisture content. The shrink-swell potential is 
low. Potential frost action is moderate. 

Most of the acreage is used for cultivated crops. The 
rest is in native grasses and trees and is used as range- 
land, wildlife habitat, and recreation areas. 

This soil has good potential for cultivated crops, range 
grasses, and windbreaks. Areas that are not protected 
against flooding have poor potential for sanitary facilities 
and community development. Protected areas have good 
to fair potential for sanitary facilities and good potential 
for community development. The potential for most 
recreation areas is good if the areas are protected against 
flooding. The potential for openland and rangeland wil- 
dlife habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is severe. 
Stubble mulch, minimum tillage, crop residue manage- 
ment, and striperopping help to control erosion and soil 
blowing and maintain the organic-matter content, tilth, 
and fertility. Flooding is a concern, but most floods occur 
before crops are seeded. 

The use of this soil as pastureland, rangeland, or hay- 
land is effective in controlling erosion and protecting the 
soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. Streams meander through most areas, and the 


areas are therefore irregular in shape. As a result, only a 
few windbreaks have been planted. 

This soil is poorly suited to building site development 
and onsite waste disposal unless it is protected against 
flooding. The flooding can be controlled by dikes and 
levees. If an area is to be developed, onsite investigation 
is needed to determine the frequency and duration of 
floods. Capability subclass IIIe; Overflow range site. 

67— Straw soils, channeled. These deep, nearly level, 
well drained soils are on low terraces and bottom land 
that have been channeled by meandering streams. Most 
areas are in narrow valleys between steeply sloping soils, 
but some are on broad flood plains along streams where 
the interval between meanders is short. Most are occa- 
sionally flooded for a brief period, but some are only rare- 
ly flooded. Slopes are mostly short and uneven, but some 
are short and smooth. Individual areas are mostly long 
and narrow and range from 30 to more than 100 acres in 
size. 

Any one area of this map unit is made up of Straw 
loam, Straw silt loam, or Straw silty clay loam or two or 
all three of those soils, The three soils are so intricately 
mixed or are in areas so small that it is not practical to 
separate them in mapping. 

Typically, the surface layer is loam, silt loam, or silty 
clay loam about 20 inches thick. It is grayish brown in the 
upper part and very dark grayish brown in the lower 
part. The substratum to a depth of about 60 inches is 
grayish brown loam over stratified loam, silt loam, and 
fine sandy loam. Generally, one or more dark colored, bu- 
ried layers are evident. In places the dark colors do not 
extend to so great a depth. 

Included with these soils in mapping are small areas of 
Harriet, Magnus, and Velva soils. These included soils 
make up 10 to 30 percent of the unit. The Harriet. soils 
are more clayey than these Straw soils, contain sodium 
salts, and are poorly drained. The Magnus soils contain 
more clay than Straw soils, and the Velva soils contain 
more sand and less clay. The well drained Magnus and 
Velva soils are on bottom land and the lower terraces, 
and the Harriet soils are on bottom land. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. The shrink-swell potential 
is moderate. Potential frost action also is moderate. 

Most areas are in native grasses and trees and are used 
as rangeland. These soils have good potential for range 
grasses and poor potential for cultivated crops. Areas 
that are not protected against flooding have poor poten- 
tial for most engineering and recreation uses. Protected 
areas have fair potential for most engineering uses and 
good potential for recreation uses. The potential for open- 
land wildlife habitat is good, and the potential for range- 
land wildlife habitat is fair. 

These soils are generally unsuited to wheat, oats, bar- 
ley, and grasses and legumes because of the flood hazard, 
the numerous stream channels, and the small size of the 
tillable areas. 
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The use of these soils as rangeland or pastureland is ef- 
fective in controlling erosion. Proper stocking rates and 
uniform distribution of grazing help to control erosion and 
keep the pasture and the soil in good condition. 

These soils are generally unsuited to trees and shrubs 
in windbreaks. They are suited to special wildlife or 
recreation plantings. All climatically suited species can 
grow well. 

These soils are poorly suited to building site develop- 
ment because of the flooding. They are generally not used 
as building sites. The flooding can be controlled by dikes 
and levees. Onsite investigation is needed to determine 
the frequency and duration of floods. Capability subclass 
Vie; Overflow range site. 

71B—Searing loam, 1 to 6 percent slopes. This nearly 
level, well drained soil is on glacial till and residual 
uplands that are crossed by a few shallow drainageways. 
It is moderately deep over porcelanite (scoria). Individual 
areas are irregular in shape and range from about 10 to 
100 acres in size. Slopes are mostly long and smooth. 

Typically, the surface layer is dark brown loam about 6 
inches thick. The subsoil is reddish brown loam about 12 
inches thick. The substratum is loam about 10 inches 
thick. It is yellowish red in the upper part and reddish 
yellow in the lower part. Reddish yellow porcelanite beds 
are at a depth of about 28 inches (fig. 7). In places the 
surface layer is silt loam or clay loam. 

Included with this soil in mapping are small areas of 
Williams, Sen, and Amor soils on plane and convex slopes 
and Arnegard soils in swales, These soils make up 5 to 20 
percent of the unit. The Williams and Arnegard soils are 
deep, and the Sen and Amor soils are moderately deep 
over bedded soft shale and siltstone. 

Permeability is moderate in the subsoil. Available 
water capacity also is moderate. Surface runoff is slow to 
medium. Roots are restricted by the porcelanite at a 
depth of about 28 inches. This soil can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is moderate. Potential frost action 
also is moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland. This soil has 
fair potential for cultivated crops and for range grasses. 
It has poor potential for windbreaks and sanitary facili- 
ties. It has good potential for recreation uses and commu- 
nity development and fair potential for openland and ran- 
geland wildlife habitat. 

This soil is suited to wheat, oats, barley, and grasses 
and legumes. The hazard of soil blowing is moderate. 
Crop residue management and stripcropping help to con- 
trol erosion and soil blowing and maintain the organic- 
matter content, fertility, and tilth. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion. Proper stocking 
rates and uniform distribution of grazing help to keep the 
pasture and the soil in good condition. 

This soil is poorly suited to windbreaks and environ- 
mental plantings. Trees and shrubs can be established if 


the proper species are selected, but survival, growth, and 
vigor are not optimum. Only a few of the climatically 
suited species can grow. 

This soil is suited to building site development but is 
poorly suited as a site for sanitary facilities. The depth to 
rock is a problem, but the rock is fractured and can be 
excavated. Alternative sites should be selected for sanita- 
ry landfills and sewage lagoons. Effluent from septic 
tanks can reach ground water through the fractures in 
the bedrock. The slope is a limitation if the soil is used 
for playgrounds, but this limitation can be overcome by 
cutting and filling. Capability subclass IIIs; Silty range 
site. 

71C—Searing-Ringling loams, 6 to 9 percent slopes. 
This map unit consists of moderately sloping, well drained 
and excessively drained soils on glacial till and residual 
uplands. It is crossed by well defined drainageways that 
are gullied in some tilled areas. These soils are moderate- 
ly deep or shallow over porcelanite (scoria) beds. In- 
dividual areas are irregular in shape and range from 5 to 
70 acres in size. They are about 50 to 80 percent Searing 
soils and 20 to 45 percent Ringling soils. The two soils are 
so intricately mixed and are in areas so small that it is 
not practical to separate them in mapping. 

Typically, the Searing soil has a surface layer of dark 
brown loam about 6 inches thick. The subsoil is reddish 
brown loam about 10 inches thick. The substratum is loam 
about 8 inches thick. It is yellowish red in the upper part 
and reddish yellow in the lower part. Reddish yellow por- 
celanite is at a depth of about 24 inches. In places the 
surface layer is silt loam or clay loam. 

Typically, the Ringling soil has a surface layer of dark 
reddish gray channery loam about 7 inches thick. The 
substratum is reddish brown very channery loam about 8 
inches thick. Fractured, hard, red and reddish yellow por- 
celanite is at a depth of about 15 inches. 

Included with this soil in mapping are small areas of 
Williams, Sen, and Amor soils on plane and convex slopes 
and Arnegard soils in swales. These soils make up 5 to 20 
percent of the unit. The Williams and Arnegard soils are 
deep, and the Sen and Amor soils are moderately deep 
over bedded soft shale and siltstone. Also included are a 
few areas of scoria outcrop on ridgetops. 

Permeability is moderate in the subsoil of the Searing 
soil. It is very rapid in the Ringling soil. Available water 
capacity is moderate in the Searing soil and very low or 
low in the Ringling soil. Surface runoff is medium. Roots 
are restricted by the porcelanite. Both soils can be easily 
tilled throughout a fairly wide range in moisture content. 
The shrink-swell potential is moderate in the Searing soil 
and low in the Ringling soil. Potential frost action is 
moderate in the Searing soil and low in the Ringling soil. 

These soils are used for cultivated crops and rangeland. 
They have poor potential for cultivated crops and wind- 
breaks and fair potential for range grasses. They have 
poor potential for sanitary facilities and fair potential for 
community development and recreation uses. The Searing 
soil has fair potential for openland and rangeland wildlife 
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habitat, and the Ringling soil has poor potential for open- 
land wildlife habitat and fair potential for rangeland wil- 
dlife habitat. 

These soils are poorly suited to wheat, oats, barley, and 
grasses and legumes because of the restricted rooting 
depth, droughtiness, and moderate hazards of soil blowing 
and water erosion. Stubble mulch, crop residue manage- 
ment, striperopping, and grassed waterways help to con- 
trol soil blowing and water erosion and maintain the or- 
ganic-matter content, tilth, and fertility. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil. Proper stocking rates, uniform distribution of 
grazing, deferred grazing, and a planned grazing system 
keep the pasture and the soil in good condition. 

The Searing soil is suited to windbreaks and environ- 
mental plantings. Trees and shrubs can be established if 
the proper species are selected, but survival, growth, and 
vigor are not optimum. The Ringling soil is generally not 
suited to trees and shrubs because of the low available 
water capacity and the shallow root zone. 

These soils are suited to building site development but 
are poorly suited as sites for sanitary facilities. The depth 
to rock is a problem, but the rock is fractured and can be 
excavated. Effluent from septic tanks can reach ground 
water through the fractures in the bedrock. Alternative 
sites should be selected for sanitary landfills, sewage 
lagoons, and playgrounds. Capability subclass IVe; Sear- 
ing soil in Silty range site, Ringling soil in Very Shallow 
range site. 

73—Belfield silt loam, 1 to 3 percent slopes. This 
deep, nearly level, well drained soil is on uplands and ter- 
races and in swales. Areas are crossed by fairly well 
defined, shallow drainageways in most places, but the 
drainage pattern fans out and is indistinct in some places. 
Individual areas are mostly irregular in shape and range 
from 8 to more than 200 acres in size. Slopes are long and 
plane or concave. 

Typically, the surface layer is dark grayish brown silt 
loam about 13 inches thick. The subsurface layer is dark 
grayish brown silty clay loam about 3 inches thick. The 
subsoil is silty clay about 16 inches thick. It is dark gray- 
ish brown in the upper part and grayish brown in the 
lower part. The substratum to a depth of about 60 inches 
is silty clay loam. It is light brownish gray in the upper 
part and light yellowish brown in the lower part. In 
places the substratum is soft, partly weathered bedrock 
below a depth of 36 inches. In some places on terraces 
and in swales, it contains a dark colored, old buried sur- 
face layer. In some areas, the surface layer is loam and 
the subsoil contains less clay. 

Included with this soil in mapping are small areas of 
Grail soils on concave slopes and Daglum and Rhoades 
soils on plane slopes. These soils make up about 5 to 20 
percent of the unit. The Daglum and Rhoades soils have a 
denser subsoil than this Belfield soil, and the Grail soils 
have a less dense subsoil. 


Permeability is slow, and available water capacity is 
high. Runoff is slow. This soil receives some runoff from 
higher lying surrounding soils. It can be easily tilled 
throughout a fairly wide range in moisture content. Roots 
are moderately restricted in the subsoil. The shrink-swell 
potential is high. Potential frost action is low. Sodium 
salts are in excess. 

Most areas are cultivated. This soil has good potential 
for range grasses and most of the cultivated crops com- 
monly grown in the county. The potential for windbreaks, 
most waste disposal facilities, building sites, recreation 
uses, and openland and rangeland wildlife habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of erosion is slight. 
Stubble mulch, minimum tillage, and deep-rooted crops 
improve water intake and maintain the organic-matter 
content, fertility, and tilth. Grassed waterways or diver- 
sions help to control erosion where runoff concentrates. If 
the subsoil and the layers that have a high content of 
sodium are exposed when waterways are shaped, topsoil 
should be added to help insure that the seedbed and the 
plant cover are adequate. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion. Proper stocking 
rates and uniform distribution of grazing keep the 
pasture and the soil in good condition. 

This soil is suited to trees and shrubs grown as wind- 
breaks and environmental plantings. Only a limited 
number of species, however, can grow well because of the 
clayey texture and the excess sodium. 

This soil is suitable as a site for buildings and for most 
sanitary facilities. The slow absorption of septic tank ef- 
fluent can be overcome by enlarging the absorption field. 
If buildings are constructed on this soil, the effects of 
shrinking and swelling can be overcome by strengthening 
foundations and basement walls. Capability subclass IIIs; 
Clayey range site. 

74B—Regent-Rhoades complex, 1 to 6 percent slopes. 
This map unit consists of moderately deep and deep, 
nearly level to gently sloping, well drained soils on 
residual uplands. It is crossed by a few shallow 
drainageways that in places are gullied. Individual areas 
are irregular in shape and range from about 10 to more 
than 100 acres in size. Slopes are generally long and 
smooth. 

Areas of this map unit are about 50 to 75 percent Re- 
gent soils and 20 to 45 percent Rhoades soils. The 
Rhoades soils are in areas where scabby spots are 
evident. The Regent soils are on plane or convex slopes. 
The two soils are so intricately mixed and are in areas so 
small that it is not practical to separate them in mapping. 

Typically, the Regent soils have a dark grayish brown 
silty clay loam surface layer about 6 inches thick. The 
subsoil is about 32 inches thick. It is dark grayish brown 
silty clay in the upper part, grayish brown silty clay in 
the next part, and grayish brown silty clay loam in the 
lower part. Pale olive, soft shale is at a depth of about 38 
inches. In places the soft shale is about 45 inches from 
the surface. In some areas the surface layer is silt loam. 
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Typically, the Rhoades soils have a grayish brown silt 
loam surface layer about 2 inches thick. The subsoil is 
very firm silty clay about 19 inches thick. It is very dark 
grayish brown in the upper part and dark grayish brown 
in the lower part. It contains few to common visible salt 
crystals. The substratum to a depth of about 60 inches is 
grayish brown silty clay loam over grayish brown silt 
loam. In some places the surface layer is loam or very 
fine sandy loam. In others it is very dark grayish brown 
and is underlain by a grayish brown subsurface layer. In 
cultivated areas it has been mixed with the silty clay sub- 
soil. In some areas soft shale is at a depth of 35 to 50 
inches. 

Included with this unit in mapping are small areas of 
Daglum and Grail soils. These soils make ‘up 5 to 20 per- 
cent of the unit. The Daglum soils are on plane and 
slightly concave slopes. They are sodic and have a dense 
subsoil at a depth of 5 to 15 inches. The Grail soils are not 
underlain by soft bedrock and do not contain excess sodi- 
um. They are on plane and slightly concave slopes in 
swales. Also included are areas of the Savage and 
Rhoades soils on high terraces along the Knife River. The 
Savage soils are not underlain by soft bedrock. 

Permeability is slow in the Regent soils and very slow 
in the Rhoades soils. Available water capacity is moderate 
in the Regent soils and low to moderate in the Rhoades 
soils. Both soils contain a large amount of clay, and some 
of the soil moisture is held under too much tension to be 
extracted by plant roots. The Rhoades soils contain ex- 
cess sodium and other salts, which also hold some of the 
soil moisture under too much tension for the moisture to 
be extracted by plant roots. Surface runoff is slow to 
medium. 

Roots are restricted by the dense subsoil in. the 
Rhoades soils and the soft shale in the Regent soils. The 
surface layer can be easily tilled within a narrow range in 
‘moisture content. The Rhoades soils are difficult to till 
because the excess sodium disperses the clay particles. 
Both soils tend to puddle and crust following heavy rains. 
The shrink-swell potential is high. Potential frost action is 
low. 

This map unit is used for cultivated crops and range- 
land. It has fair potential for cultivated crops and range 
grasses. The potential for windbreaks is poor. The poten- 
tial for sewage lagoon areas is good, and the potential for 
most other sanitary facilities is poor to fair. The potential 
for recreation uses and for urban and residential uses is 
fair. The Regent soils have good potential for openland 
wildlife habitat and fair potential for rangeland wildlife 


habitat. The Rhoades soils have poor to very poor poten- 


tial for wildlife habitat. 

The Regent soils are suited to wheat, barley, oats,. and 
grasses and legumes. The Rhoades soils are poorly suited 
to crops. Stubble mulch, minimum tillage, crop residue 
management, stripcropping, and green manure improve 
tilth, maintain the .organie-matter content and fertility, 
and help to control erosion. Grassed waterways help to 
control erosion where water concentrates. 


The use of these soils as rangeland, hayland, or 
pastureland is effective in controlling erosion and in pro- 
tecting the soil. Proper stocking rates, uniform distribu- 
tion of grazing, and timely deferment of grazing keep the 
pasture and the soil in good condition. 

The Rhoades soils are generally unsuited to windbreaks 
and environmental plantings because they: are sodic. The 
Regent soils are suited to most trees and shrubs. Most of 
the climatically suited species can grow fairly well. 

These soils are suited to building site development and 
most engineering uses. The Regent soils are better suited 
than the Rhoades soils. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If buildings are constructed on these soils, the ef- 
fects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. Capability 
subclass IIIe; Regent soils in Clayey range site, Rhoades 
soils in Thin Claypan range site. 

74C—Regent-Rhoades complex, 6 to 9 percent slopes. 
This map unit consists of moderately deep and deep, 
moderately sloping, well drained soils on residual uplands. 
It is crossed by a few shallow drainageways that in places 
are gullied. Individual areas are irregular in shape and 
range from about 10 to 80 acres in size. Slopes are 
generally long and smooth. 

Areas of this map unit are about 50 to 70 percent Re- 
gent soils and 20 to 40 percent Rhoades soils. The Regent 
soils are on plane and convex slopes. The Rhoades soils 
are on the plane and slightly concave lower slopes and in 
swales. Scabby spots are evident in the areas of Rhoades 
soils. The two soils are so intricately mixed and are in 
areas so small that it is not practical to separate them in 
mapping. 

Typically, the Regent soils have a dark grayish brown 
silty clay loam surface layer about 6 inches thick. The 
subsoil is about 28 inches thick. It is dark grayish brown 
silty clay in the upper part, grayish brown silty clay in 
the next part, and grayish brown silty clay loam in the 
lower part. Pale olive, soft shale is at a depth of about 34 
inches. In places the surface layer is lighter colored. 

Typically, the Rhoades soils have a grayish brown silt 
loam surface layer. about 2 inches thick. The subsoil is 
silty clay about 19 inches thick. It is very dark grayish 
brown in the upper part and dark grayish brown in the 
lower part. It contains few to common visible salt 
crystals. The substratum to a depth of about 60 inches is 
grayish brown silty clay loam over grayish brown silt 
loam. In some places the surface layer is silt loam, loam, 
or very fine sandy loam. In others it is very dark grayish 
brown and is underlain by a grayish brown subsurface 
layer. In cultivated areas it has been mixed with the silty 
clay subsoil. In places soft shale is at a depth of 35 to 50 
inches. 

Included with the unit in mapping are small areas of 
Daglum and Grail soils. These soils make up 5 to 20 per- 
cent of the unit. The Daglum soils are on plane and 
slightly concave slopes. They are sodic and have a dense 
subsoil at a depth of 5 to 15 inches. The Grail soils are not 
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underlain by soft bedrock and do not contain excess sodi- 
um. They are on plane and slightly concave slopes in 
swales. 

Permeability is slow in the Regent soils and very slow 
in the Rhoades soils. Available water capacity is moderate 
in the Regent soils and low to moderate in the Rhoades 
soils. Both soils contain a large amount of clay, and some 
of the soil moisture is held under too much tension to be 
extracted by plant roots. The Rhoades soils contain ex- 
cess sodium and other salts, which also hold some of the 
soil moisture under too much tension for the moisture to 
be extracted by plant roots. Surface runoff is medium. 

Roots are restricted by the dense subsoil in the 
Rhoades soils and the soft shale in the Regent soils. The 
surface layer can be easily tilled within a narrow range in 
moisture content. The Rhoades soils are difficult to till 
because the excess sodium disperses the clay particles. 
Both soils tend to puddle and crust following heavy rains. 
The shrink-swell potential is high. Potential frost action is 
low. 

This map unit is used for cultivated crops and range- 
land. It has poor potential for cultivated crops and fair 
potential for range grasses. It has poor potential for 
windbreaks and poor to fair potential for most sanitary 
facilities. The potential for urban and residential uses and 
recreation areas is poor to fair. The Regent soils have fair 
potential for openland and rangeland wildlife habitat. The 
Rhoades soils have poor to very poor potential for wil- 
dlife habitat. 

These soils are poorly suited to wheat, oats, barley, and 
grasses and legumes. Grassed waterways and diversions 
help to control erosion where water concentrates in 
drainageways. Stubble mulch, minimum tillage, crop 
residue management, and stripcropping help to control 
erosion and maintain the organic-matter content, tilth, 
and fertility. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil. Proper stocking rates, uniform grazing dis- 
tribution, timely deferment of grazing, and a planned 
grazing system keep the soil and the pasture in good con- 
dition. 

The Rhoades soils are generally unsuited to trees and 
shrubs grown as windbreaks and environmental plantings 
because they are sodic. The Regent soils are suited to 
most trees and shrubs. Most climatically suited species 
can grow fairly well. 

These soils are suited to building site development and 
most engineering uses. The Regent soils are better suited 
than the Rhoades soils. The slow absorption of septic tank 
effluent can be overcome by enlarging the aborption field. 
If buildings are constructed on these soils, the effects of 
shrinking and swelling can be overcome by strengthening 
foundations and basement walls. Capability subclass IVe; 
Regent soils in Clayey range site, Rhoades soils in Thin 
Claypan range site. 

75—Belfield-Daglum silt loams, 1 to 3 percent slopes. 
This map unit consists of deep, nearly level, well drained 


soils in swales and on terraces and uplands. It is crossed 
by fairly well defined, shallow drainageways in most 
places, but the drainage pattern fans out and is indistinct 
in some places. Individual areas are irregular in shape 
and are mostly less than 40 acres in size. They are about 
40 to 65 percent Belfield soils and 20 to 40 percent 
Daglum soils. Slopes are long and smooth. The two soils 
are so intricately mixed and are in areas so small that it 
is not practical to separate them in mapping. 

Typically, the Belfield soil has a surface layer of dark 
grayish brown silt loam about 13 inches thick. The sub- 
surface layer is dark grayish brown silty clay loam about 
3 inches thick. The subsoil is silty clay about 16 inches 
thick. It is dark grayish brown in the upper part and 
grayish brown in the lower part. The substratum to a 
depth of about 60 inches is silty clay loam. It is light 
brownish gray in the upper part and light yellowish 
brown in the lower part. In places the substratum is soft, 
partly weathered bedrock below a depth of 36 inches. In 
some places on terraces and in swales, it contains a dark 
colored, old buried surface layer. In some areas the sur- 
face layer is silty clay loam. 

Typically, the Daglum soil has a surface layer of dark 
grayish brown silt loam about 6 inches thick. The subsur- 
face layer is grayish brown silt loam about 3 inches thick. 
The subsoil is dark grayish brown silty clay loam about 9 
inches thick. The substratum to a depth of about 60 
inches is grayish brown silty clay loam over gray, 
stratified silty clay and silty clay loam. In places soft 
bedrock is below a depth of 36 inches. In some areas the 
surface layer is silty clay loam. 

Included with this unit in mapping are small areas of 
Grail and Rhoades soils. These soils make up 5 to 20 per- 
cent of the unit. The Grail soils are on plane and concave 
slopes, and the Rhoades soils are in slightly concave 
depressions. The Grail soils have a less dense subsoil than 
the Belfield or Daglum soils. The Rhoades soils are shal- 
lower to a dense subsoil than the Dalgum or Belfield soils. 

Permeability is slow in the Belfield soil and very slow 
in the Daglum soil. Available water capacity is high in the 
Belfield soil and moderate in the Daglum soil. Both soils 
contain a large amount of clay, and some of the soil 
moisture is held under too much tension to be extracted 
by plant roots. The soils also contain excess sodium salts. 
Surface runoff is slow, and the soils receive some runoff 
from the surrounding higher lying areas. The surface 
layer can be easily tilled throughout a fairly wide range 
in moisture content, but the silty clay loam surface layer 
that is evident in some areas and the Rhoades soil tend to 
crust or puddle following heavy rains. Roots are 
restricted by the dense subsoil. The shrink-swell potential 
is high. Potential frost action is low. 

Most areas are cultivated. This map unit has fair poten- 
tial for cultivated crops. It has good potential for range 
grasses. The Belfield soil has fair potential and the 
Daglum soil poor potential for windbreaks. The potential 
for septic tank absorption fields is fair, and the potential 
for other onsite waste disposal systems is good. The 
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potential for residential and urban uses and for recreation 
uses is fair. The potential for openland and rangeland wil- 
dlife habitat is fair to poor. 

These soils are suited to wheat, oats, barley, and 
grasses and legumes. Stubble mulch, minimum tillage, and 
legumes help to control soil blowing and water erosion. If 
topsoil in grassed waterways is replaced, seeding in the 
exposed sodic subsoil can be avoided. Grassed waterways 
and diversions help to control the runoff that sometimes 
concentrates and tends to gully drainageways. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil. Proper stocking rates and uniform distribu- 
aa of grazing keep the pasture and the soil in good con- 

ition. 

The Belfield soil is suited to windbreaks. Some of the 
climatically suited trees and shrubs can grow well. The 
Daglum soil is generally unsuited to windbreaks because 
of the dense, sodic subsoil. 

These soils are suited to building site development and 
most engineering uses. The Belfield soil is generally 
better suited than the Daglum soil. The slow absorption 
of septic tank effluent can be overcome by enlarging the 
absorption field. If buildings are constructed on these 
soils, the effects of shrinking and swelling can be over- 
come by strengthening foundations and basement walls. 
Capability subclass IIIs; Belfield soil in Clayey range site, 
Daglum soil in Claypan range site. 

75B—Belfield-Daglum silt loams, 3 te 6 percent 
slopes. This map unit consists of deep, gently sloping, 
well drained soils in swales on terraces and uplands. It is 


crossed by fairly well defined, shallow drainageways in’ 


most places, but the drainage pattern fans out and is in- 
distinct in some places. Individual areas are irregular in 
shape and are mostly less than 40 acres in size. They are 
40 to 60 percent Belfield soils and 20 to 40 percent 
Daglum soils. Slopes are long and smooth. The two soils 
are so intricately mixed and are in areas so small that it 
is not practical to separate them in mapping. 

Typically, the Belfield soil has a surface layer of dark 
grayish brown silt loam about 13 inches thick. The sub- 
surface layer is dark grayish brown silty clay loam about 
3 inches thick. The subsoil is silty clay about 16 inches 
thick. It is dark grayish brown in the upper part and 
grayish brown in the lower part. The substratum to a 
depth of about 60 inches is silty clay loam. It is light 
brownish gray in the upper part and light yellowish 
brown in the lower part. In places the substratum is soft, 
partly weathered bedrock below a depth of 36 inches. In 
some places on terraces and in swales, it contains a dark 
colored, old buried, surface layer. In some areas the sur- 
face layer is silty clay loam. 

Typically, the Daglum soil has a surface layer of dark 
grayish brown silt loam about 6 inches thick. The subsur- 
face layer is grayish brown silt loam about 3 inches thick. 
The subsoil is dark grayish brown silty clay loam about 9 
inches thick. The substratum to a depth of about 60 
inches is grayish brown silty clay loam over gray, 


stratified silty clay and silty clay loam. In places soft 
bedrock is below a depth of 36 inches. In some areas the 
surface layer is silty clay loam. 

Included with this unit: in mapping are small areas of 
Grail, Rhoades, and Moreau soils. These soils make up 5 
to 20 percent of the unit. The Grail soils are on plane and 
concave slopes; the Rhoades soils are in small, slight 
depressions; and the Moreau soils are on convex slopes. 
The Grail soils have a less dense subsoil than the Belfield 
and Daglum soils, The Rhoades soils are shallower to a 
dense subsoil than the Daglum and Belfield soils. The 
Moreau soils have a less dense subsoil than Belfield or 
Daglum soils and are underlain by soft bedrock at a depth 
of 20 to 40 inches. 

Permeability is slow in the Belfield soil and very slow 
in the Daglum soil. Available water capacity is high in the 
Belfield soil and moderate in the Daglum soil. Both soils 
contain a large amount of clay, and some of the soil 
moisture is held under too much tension to be extracted 
by plant roots. The soils also contain excess sodium salts. 
Surface runoff is medium, and the soils receive some ru- 
noff from the surrounding higher lying areas. The surface 
layer can be easily tilled throughout a fairly wide range 
in moisture content. The silty clay loam surface layer that 
is evident in some areas and the Rhoades soil, however, 
tend to crust or puddle following heavy rains. Roots are 
restricted by the dense subsoil. Potential frost action is 
low. The shrink-swell potential is high. 

Most areas are cultivated. This map unit has poor 
potential for cultivated crops. It has good potential for 
range grasses. The Belfield soil has fair potential and the 
Daglum soil poor potential for windbreaks. Both soils 
have fair potential for septic tank absorption fields and 
good to poor potential for other onsite waste disposal 
systems. The potential for residential and urban uses and 
for recreation uses is fair. The potential for pond reser- 
voir areas is good, and the potential for other water 
management uses is fair to poor. The potential for open- 
land and rangeland wildlife habitat is fair to poor. 

These soils are poorly suited to wheat, oats, barley, and 
grasses and legumes. Stubble mulch, deep-rooted legumes, 
minimum tillage, and manure help to control soil blowing 
and water erosion and maintain tilth, fertility, and or- 
ganic-matter content. Grassed waterways and diversions 
help to control erosion where water concentrates in 
drainageways. Replacing topsoil helps to establish grasses 
in waterways where the dense, sodic subsoil is exposed. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil. Proper stocking rates and uniform distribu- 
tion of grazing keep the pasture and the soil in good con- 
dition. 

The Belfield soil is suited to windbreaks and environ- 
mental plantings. Some of the climatically suited trees 
and shrubs can grow well. The Daglum soil is generally 
unsuited to windbreaks because of the dense, sodic sub- 
soil. 
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These soils are suited to building site development and 
most engineering uses. The Belfield soil is generally 
better suited than the Daglum soil. The slow absorption 
of septie tank effluent can be overcome by enlarging the 
absorption field. If buildings are constructed on these 
soils, the effects of shrinking and swelling can be over- 
come by strengthening foundations and basement walls. 
Capability subclass IIIe; Belfield soil in Clayey range site, 
Daglum soil in Claypan range site. 

75C—Belfield-Daglum silt loams, 6 to 9 percent 
slopes. This map unit consists of deep, moderately slop- 
ing, well drained soils in swales on uplands and on valley 
foot slopes. It is crossed by well defined drainageways. 
Individual areas are irregular in shape and are mostly 
less than 20 acres in size. They are about 40 to 65 percent 
Belfield soils and 20 to 40 percent Daglum soils. Slopes 
are smooth and vary greatly in length. The two soils are 
so intricately mixed and are in areas so small that it is 
not practical to separate them in mapping. 

Typically, the Belfield soil has a surface layer of dark 
grayish brown silt loam about 10 inches thick. The sub- 
surface layer is dark grayish brown silty clay loam about 
3 inches thick. The subsoil is silty clay about 14 inches 
thick. It is dark grayish brown in the upper part and 
grayish brown in the lower part. The substratum to a 
depth of about 60 inches is silty clay loam. It is light 
brownish gray in the upper part and light yellowish 
brown in the lower part. In places the substratum is soft, 
partly weathered bedrock below a depth of 36 inches. In 
some places in swales, the substratum contains a dark 
colored, old buried surface layer. In some areas the sur- 
face layer is silty clay loam. 

Typically, the Daglum soil has a surface layer of dark 
grayish brown silt loam about 5 inches thick, The subsur- 
face layer is grayish brown silt loam about 2 inches thick. 
The subsoil is dark grayish brown silty clay loam about 7 
inches thick. The substratum to a depth of about 60 
inches is grayish brown silty clay loam over gray, 
stratified silty clay and silty clay loam. In places soft 
bedrock is below a depth of 36 inches. In some areas the 
surface layer is silty clay loam. 

Included with this unit in mapping are small areas of 
Grail, Regent, and Rhoades soils. These soils make up 5 to 
20 percent of the unit. The Grail soils are on plane and 
concave slopes, the Regent soils are on convex slopes, and 
the Rhoades soils are in small, slight depressions. The 
Grail soils have a less dense subsoil than the Belfield or 
Daglum soils, The Rhoades soils are shallower to a dense 
subsoil than the Daglum or Belfield soils. The Regent 
soils have a less dense subsoil than the Belfield or 
Daglum soils and are underlain by soft bedrock at a depth 
of 20 to 40 inches. 

Permeability is slow in the Belfield soil and very slow 
in the Daglum soil. Available water capacity is high in the 
Belfield soil and moderate in the Daglum soil. Both soils 
contain a large amount of clay, and some of the soil 
moisture is held under too much tension to be extracted 
by plant roots. The soils also contain excess sodium salts. 


Surface runoff is medium, and the soils receive some ru- 
noff from the surrounding higher lying areas. The surface 
layer can be easily tilled throughout a fairly wide range 
in moisture content. The silty clay loam surface layer that 
is evident in some areas and the Rhoades soil, however, 
tend to crust or puddle following heavy rains. Roots are 
restricted by the dense subsoil. Potential frost action is 
low. The shrink-swell potential is high. 

Most areas are used as rangeland or native hayland. 
The potential for range grasses is good, and the potential 
for most crops is poor. The Belfield soil has fair potential 
and the Daglum soil poor potential for windbreaks. Both 
soils have fair to poor potential for waste disposal facili- 
ties, most. engineering uses, and recreation uses. They 
have fair to poor potential for openland and rangeland 
wildlife habitat. 

These soils are poorly suited to wheat, oats, barley, and 
grasses and legumes. Stubble mulch, minimum tillage, 
manure, and deep-rooted legumes help to control soil 
blowing and water erosion and maintain tilth, organic- 
matter content, and fertility. Grassed waterways and 
diversions help to control erosion where water concen- 
trates in drainageways. Replacing topsoil helps to 
establish grasses in waterways where the dense, sodic 
subsoil is exposed. 

The use of these soils as rangeland, hayland, or 
pastureland is effective in controlling erosion. Proper 
stocking rates and uniform distribution of grazing keep 
the pasture and the soil in good condition. 

The Belfield soil is suited to windbreaks and environ- 
mental plantings. Some of the climatically suited trees 
and shrubs can grow well. The Daglum soil is generally 
unsuited to windbreaks because of the dense, sodic sub- 
soil. 

These soils are suited to building site development and 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If buildings are constructed on these soils, the ef- 
fects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. Capability 
subclass IVe; Belfield soil in Clayey range site, Daglum 
soil in Claypan range site. 

76B—Sen-Rhoades complex, 3 to 6 percent slopes. 
This map unit consists of moderately deep and deep, 
gently sloping, well drained soils on residual uplands. It is 
crossed by a few shallow drainageways that in places are 
gullied. Individual areas are irregular in shape and range 
from about 10 to 100 acres in size. Slopes are mostly long 
and smooth. 

Areas of this map unit are about 50 to 70 percent Sen 
soils and 20 to 40 percent Rhoades soils. The Rhoades 
soils are in areas where scabby spots are evident. The 
Sen soils are on the plane and convex upper slopes. The 
two soils are so intricately mixed and are in areas so 
small that it is not practical to separate them in mapping. 

Typically, the Sen soils have a surface layer of dark 
grayish brown silt loam about 5 inches thick. The subsoil 
is silt loam about 9 inches thick. It is brown in the upper 
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part and light olive brown in the lower part. The sub- 
stratum to a depth of about 31 inches is light yellowish 
brown silt loam over light yellowish brown silty clay 
loam. Between depths of 31 and 60 inches is soft sedimen- 
tary bedrock that is light yellowish brown in the upper 
part and pale olive in the lower part. In places the subsoil 
is silty clay loam. In some areas the surface layer is 
lighter colored. 

Typically, the Rhoades soils have a surface layer of 
grayish brown silt loam about 2 inches thick. The subsoil 
is silty clay about 19 inches thick. It is very dark grayish 
brown in the upper part and dark grayish brown in the 
lower part. The substratum to a depth of about 60 inches 
is grayish brown silty clay loam over grayish brown silt 
loam. In some places the surface layer is very dark gray- 
ish brown. In others it is loam or very fine sandy loam. In 
tilled areas it has been mixed with the silty clay subsoil. 
In places on uplands, soft shale is at a depth of 35 to 50 
inches. 

Included with this unit in mapping are small areas of 
Grail soils in swales and Daglum soils on plane and 
slightly concave slopes. These soils make up 5 to 20 per- 
cent of the unit. The Grail soils are not underlain by soft 
bedrock and do not contain excess sodium. The Daglum 
soils have a dense subsoil at a depth of 5 to 15 inches. 

Permeability and available water capacity are moderate 
in the Sen soils. Permeability is very slow in the Rhoades 
soils, and available water capacity is low to moderate. 
Surface runoff is medium. The Sen soils can be easily 
tilled throughout a fairly wide range in moisture content. 
The Rhoades soils are difficult to till because excess sodi- 
um salts disperse the clay particles. Because of the large 
amount of clay and the excess salts in the Rhoades soils, 
some of the soil moisture is held under too much tension 
to be extracted by plant roots. Roots are restricted by 
the soft bedrock in the Sen soils and the dense subsoil in 
the Rhoades soils. The shrink-swell potential is moderate 
in the Sen soils and high in the Rhoades soils. Potential 
frost action is moderate in the Sen soils and low in the 
Rhoades soils. 

Most areas are in native grasses and are used as range- 
land. Some areas are used for cultivated crops. The poten- 
tial for range grasses and cultivated crops is fair. The 
potential for windbreaks is poor. The potential for septic 
tank absorption fields is fair, and the potential for other 
sanitary facilities is poor to fair. The soils have fair 
potential for community development and good to poor 
potential for recreation areas. The Sen soils have fair 
potential for openland and rangeland wildlife habitat, and 
the Rhoades soils have poor to very poor potential for 
wildlife habitat. 

These soils are suited to wheat, oats, barley, and 
grasses and legumes. Stubble mulch, manure, crop residue 
management, and minimum tillage help to control soil 
blowing and water erosion and maintain tilth and organic- 
matter content. Grassed waterways and diversions help to 
control erosion where water concentrates’ in 
drainageways. 


The use of these soils as rangeland, hayland, or 
pastureland is effective in controlling erosion and in pro- 
tecting the soil. Proper stocking rates, timely deferment 
of grazing, and uniform distribution of grazing keep the 
pasture in good condition. 

The Sen soils are suited to windbreaks and environ- 
mental plantings. Most of the climatically suited trees and 
shrubs can grow well. The Rhoades soils are generally un- 
suited to windbreaks because they have a dense, sodic 
subsoil. 

Both soils are suited to building site development and 
most engineering uses. The depth to rock is a problem, 
but the rock is soft and can be easily excavated. The slow 
absorption of septic tank effluent can be overcome by en- 
larging the absorption field. Capability subclass IIIe; Sen 
soils in Silty range site, Rhoades soils in Thin Claypan 
range site. 

76C—Sen-Rhoades complex, 6 to 9 percent slopes. 
This map unit consists of moderately deep and deep, 
moderately sloping, well drained soils on residual uplands, 
It is crossed by a few shallow drainageways that in places 
are gullied. Individual areas are irregular in shape and 
range from about 5 to 40 acres in size. Slopes are mostly 
long and smooth, and scabby spots are evident in the 
areas of Rhoades soils. 

Areas of this map unit are 50 to 70 percent Sen soils 
and 20 to 40 percent Rhoades soils. The Rhoades soils are 
on the plane and slightly concave lower slopes and in 
swales. The Sen soils are on the plane and convex upper 
slopes. The two soils are so intricately mixed and are in 
areas so small that it is not practical to separate them in 
mapping. 

Typically, the Sen soils have a surface layer of dark 
grayish brown silt loam about 5 inches thick. The subsoil 
is silt loam about 9 inches thick. It is brown in the upper 
part and light olive brown in the lower part. The sub- 
stratum to a depth of about 31 inches is light yellowish 
brown silt loam over light yellowish brown silty clay 
loam. Between depths of 31 and 60 inches is soft sedimen- 
tary bedrock that is light yellowish brown in the upper 
part and pale olive in the lower part. In places the subsoil 
is silty clay loam. In some areas the surface layer is 
lighter colored. 

Typically, the Rhoades soils have a surface layer of 
grayish brown silt loam about 2 inches thick. The subsoil 
is silty clay about 19 inches thick. It is very dark grayish 
brown in the upper part and dark grayish brown in the 
lower part. The substratum to a depth of about 60 inches 
is grayish brown silty clay loam over grayish brown silt 
loam. In some places the surface layer is very dark gray- 
ish brown. In others it is loam or very fine sandy loam. In 
tilled areas it has been mixed with the silty clay subsoil. 
In some places on uplands, soft shale is at a depth of 35 
to 50 inches, 

Included with this unit in mapping are small areas of 
Grail soils in swales and Daglum soils on plane and 
slightly coneave slopes. These soils make up 5 to 20 per- 
cent of the unit. The Grail soils are not underlain by soft 
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bedrock and do not contain excess sodium. The Daglum 
soils. have a dense subsoil at a depth of 5 to 15 inches. 
Also included are small areas of Cabba soils on the con- 
vex tops of knobs and ridges. These soils are underlain by 
soft bedrock at a depth of 10 to 20 inches. They make up 
about 5 percent of the unit. 

Permeability and available water capacity are moderate 
in the Sen soils. Permeability is very slow in the Rhoades 
soils, and available water capacity is low to moderate. 
Surface runoff is medium. The Sen soils can be easily 
tilled throughout a fairly wide range in moisture content. 
The Rhoades soils are difficult to till because excess sodi- 
um salts disperse the clay particles. Because of the large 
amount of clay and the excess salts in the Rhoades soils, 
some of the soil moisture is held under too much tension 
to be extracted by plant roots. Roots are restricted by 
soft bedrock in the Sen soils and the dense subsoil in the 
Rhoades soils. The shrink-swell potential is moderate in 
the Sen soils and high in the Rhoades soils. Potential 
frost action is moderate in the Sen soils and low in the 
Rhoades soils. 

Most areas are in native grasses and are used as range- 
land. Some are used for cultivated crops. The potential 


for rangeland is fair, and the potential for crops is poor. 


These soils have poor potential for windbreaks and fair 
potential for septic tank absorption fields, other sanitary 
facilities, community development, and recreation uses. 
The Sen soils have fair potential for openland and range- 
land wildlife habitat. The Rhoades soils have poor to very 
poor potential for wildlife habitat. 

These soils are poorly suited to wheat, oats, barley, and 
grasses and legumes. Stubble mulch, crop residue 
management, minimum tillage, deep-rooted legumes, and 
manure help to control erosion and maintain tilth, fertili- 
ty, and organic-matter content. Grassed waterways and 
diversions help to control erosion where water concen- 
trates in drainageways. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil. Proper stocking rates, uniform grazing dis- 
tribution, and a planned grazing system keep the pasture 
and the soil in good condition. 

The Sen soils are suited to windbreaks and environ- 
mental plantings. Most of the climatically suited trees and 
shrubs can grow well. The Rhoades soils are generally un- 
suited to windbreaks because they have a dense, sodic 
subsoil. 

Both soils are suited to building site development and 
most engineering uses. The depth to rock is a problem, 
but the rock is soft and ean be easily excavated. The slow 
absorption of septic tank effluent can be overcome by en- 
larging the absorption field. Capability subclass IVe; Sen 
soils in Silty range site, Rhoades soils in Thin Claypan 
range site. 

77—Bowdle loam, 1 to 3 percent slopes. This deep, 
nearly level, well drained soil is on terraces and glacial 
outwash plains. It is moderately deep over sand and 
gravel. Areas are crossed by a few indistinct 


drainageways. Most are irregular in shape and less than 
40 acres in size. Slopes are long and smooth. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsoil is grayish brown loam 
about 12 inches thick. The substratum is light brownish 
gray and grayish brown loam about 5 inches thick. Below 
this to a depth of about 60 inches is pale brown, stratified 
sand and gravel. In some areas along the Missouri River, 
the surface layer and subsoil are silt loam. In places the 
depth to sand and gravel is about 15 inches. In some 
areas the dark colors do not extend to so great a depth. 

Included with this soil in mapping are small areas of 
Arnegard soils in swales. These soils make up about 5 to 
15 percent of the unit. They do not have sand and gravel 
within a depth of 60 inches. 

Permeability is moderate in the subsoil and rapid in the 
sand and gravel. Available water capacity is moderate, 
and surface runoff is slow. The surface layer is friable 
and can be easily tilled throughout a fairly wide range in 
moisture content. Roots are restricted by the sand and 
gravel at a depth of about 24 inches. The shrink-swell 
potential is low. Potential frost action is moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and used as rangeland. This soil has fair 
potential for crops, good potential for range grasses, and 
poor potential for windbreaks. It has good potential for 
septic tank absorption fields and poor potential for most 
other sanitary facilities. The potential for urban, re- 
sidential, and recreation uses is good. The potential for 
openland wildlife habitat is fair, and the potential for ran- 
geland wildlife habitat is good. 

This soil is suited to wheat, oats, barley, and grasses 
and legumes. The hazard of soil blowing is moderate. 
Striperopping, stubble mulch, crop residue management, 
and minimum tillage help to control erosion and soil blow- 
ing and maintain the organic-matter content and tilth. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is poorly suited to windbreaks and environ- 
mental plantings. Some of the climatically suited trees 
and shrubs can be grown, but survival, growth, and vigor 
are not optimum. 

This soil is well suited to building site development and 
to onsite disposal of waste from septic tanks. Seepage is a 
problem, and effluent can contaminate ground water. 
Shoring trench walls can keep cutbanks in shallow ex- 
eavations from caving. Capability subclass IIIs; Silty 
range site. 

77B—Bowdle loam, 3 to 6 percent slopes. This deep, 
gently sloping, well drained soil is on terraces and glacial 
outwash plains. It is moderately deep over sand and 
gravel. Areas are crossed by a few indistinct 
drainageways. Most are irregular in shape and less than 
40 acres in size. Slopes are mostly long and smooth. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsoil is grayish brown loam 
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about 12 inches thick. The substratum is light brownish 
gray and grayish brown loam about 5 inches thick. Below 
this to a depth of about 60 inches is pale brown, stratified 
sand and gravel. In some areas along the Missouri River, 
the surface layer and subsoil are silt loam. In places the 
depth to sand and gravel is about 15 inches. In some 
areas the dark colors do not extend to so great a depth. 

Included with this soil in mapping are small areas of 
Arnegard soils in swales. These soils make up about 5 to 
15 percent of the unit. They do not have sand and gravel 
within a depth of 60 inches. 

Permeability is moderate in the subsoil and rapid in the 
sand and gravel. Available water capacity is moderate, 
and surface runoff is medium. The surface layer is friable 
and can be easily tilled throughout a fairly wide range in 
moisture content. Roots are restricted by the sand and 
gravel at a depth of about 24 inches. The shrink-swell 
potential is low. Potential frost action is moderate. 

Most areas are used for cultivated crops. The rest are 
in native grasses and are used as rangeland. This soil has 
fair potential for crops, good potential for rangeland, and 
poor potential for windbreaks. It has good potential for 
septic tank absorption fields and poor potential for most 
other sanitary facilities. The potential for urban, recrea- 
tion, and residential uses is good. The potential for open- 
land wildlife habitat is fair, and the potential for range- 
land wildlife habitat is good. 

This soil is suited to wheat, oats, barley, and grasses 
and legumes. The hazards of soil blowing and water ero- 
sion are moderate. Stripcropping, stubble mulch, crop 
residue management, and minimum tillage help to control 
erosion and soil blowing and maintain the organic-matter 
content and tilth. Grassed waterways help to control ero- 
sion where water concentrates in drainageways. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is poorly suited to windbreaks and environ- 
mental plantings. Some of the climatically suited trees 
and shrubs can be grown, but survival, growth, and vigor 
are not optimum. 

This soil is well suited to building site development and 
to onsite disposal of waste from septic tanks. Seepage is a 
problem, and effluent can contaminate ground water. 
Shoring trench walls can keep cutbanks in shallow ex- 
cavations from caving. The slope is a limitation if the soil 
is used as a site for playgrounds, but this limitation can 
be overcome by cutting and filling. Capability subclass 
IIe; Silty range site. 

77C—Bowdle-Wabek complex, 6 to 9 percent slopes. 
This map unit consists of deep, gently rolling, well 
drained and excessively drained soils on terraces and out- 
wash plains. In most areas it is dissected by shallow 
drainageways. These soils are moderately deep and shal- 
low over sand and gravel. Individual areas are mostly 
long and narrow and are less than 20 acres in size. Slopes 
are mostly short and smooth. 


Areas of this map unit are about 55 to 70 percent Bow- 
dle soils and 25 to 40 percent Wabek soils. The Bowdle 
soils are on the plane or slightly concave, mid and lower 
side slopes. The Wabek soils are on the tops of convex 
ridges and knobs and on the upper side slopes. The two 
soils are so intricately mixed or are in areas so small that 
it is not practical to separate them in mapping. 

Typically, the Bowdle soils have a dark grayish brown 
loam surface layer about 5 inches thick. The subsoil is 
grayish brown loam about 12 inches thick. The sub- 
stratum is light brownish gray and grayish brown loam 
about 5 inches thick. Below this to a depth of about 60 
inches is pale brown, stratified sand and gravel. In some 
areas along the Missouri River, the surface layer and sub- 
soil are silt loam. In places the depth to sand and gravel 
is about 15 inches. In some areas the dark colors do not 
extend to so great a depth. 

Typically, the Wabek soils have a dark grayish brown 
gravelly sandy loam surface layer about 7 inches thick. 
Below this to a depth of about 13 inches is grayish brown 
gravelly coarse loamy sand. Between depths of about 13 
and 60 inches is light brownish gray, stratified sand and 
gravel. The surface layer varies in texture, particularly if 
the soil has been plowed. In places the depth to sand and 
gravel is about 14 to 20 inches. 

Included with this unit in mapping are small areas of 
Arnegard soils in swales. These soils make up 5 to 15 per- 
cent of the unit. They do not have sand and gravel within 
a depth of 60 inches. 

Permeability is moderate in the subsoil of the Bowdle 
soils and rapid in the sand and gravel. It is moderately 
rapid in the surface layer of the Wabek soils and very 
rapid in the sand and gravel. Available water capacity is 
moderate in the Bowdle soils and low in the Wabek soils. 
The surface layer is friable and can be easily tilled 
throughout a fairly wide range in moisture content. Roots 
are restricted by the sand and gravel at a depth of about 
22 inches in the Bowdle soils and 13 inches in the Wabek 
soils. The shrink-swell potential is moderate in the Bow- 
dle soils and low in the Wabek soils. Potential frost action 
is low in both soils. Surface runoff is medium. 

Most areas are in native grass and used as rangeland. 
Some are used for the cultivated crops commonly grown 
in the county. These soils have fair potential for range- 
land and poor potential for crops and windbreaks. They 
have good potential for septic tank absorption fields and 
poor potential for most other sanitary facilities. The 
potential for recreation, urban, and residential uses is 
good. The potential for openland wildlife habitat is fair to 
poor, and the potential for rangeland wildlife habitat is 
good to poor. 

These soils are poorly suited to wheat, oats, barley, and 
grasses and legumes because of the droughtiness result- 
ing from the low available water capacity. The hazard of 
soil blowing is moderate. Stripcropping, crop residue 
management, and grasses in the cropping system help to 
control erosion and soil blowing and maintain the organic- 
matter content and tilth. 
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The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion. Proper stocking 
rates and uniform distribution of grazing keep the 
pasture and the soil in good condition. 

The Bowdle soils are poorly suited to windbreaks and 
environmental plantings. Some of the climatically suited 
trees and shrubs can be grown, but survival, growth, and 
vigor are not optimum. The Wabek soils are generally un- 
suited to trees and shrubs because of the low available 
water capacity and droughtiness. 

These soils are well suited to building site development 
and to onsite disposal of waste from septic tanks. Seepage 
is a problem, and effluent can reach ground water sup- 
plies. Shoring trench walls can keep cutbanks in shallow 
excavations from caving. Alternative sites should be 
selected for playgrounds. Capability subclass IVe; Bowdle 
soils in Silty range site, Wabek soils in Very Shallow 
range site. 

78B—Noonan-Flaxton fine sandy loams, 1 to 6 per- 
cent slopes. This map unit consists of deep, nearly level 
to undulating, well drained soils on glacial till plains that 
are generally dissected by a few shallow drainageways. 
Individual areas are irregular in shape and range from 10 
to 150 acres in size. Slopes are mostly short and smooth. 

Areas. of this map unit are about 50 to 75 percent 
Noonan soils and 20 to 40 percent Flaxton soils. The 
Noonan soils are on plane and convex slopes. The Flaxton 
soils are on plane and slightly concave slopes. The two 
soils are so intricately mixed or are in areas so small that 
it is not practical to separate them in mapping. 

Typically, the Noonan soils have a dark grayish brown 
fine sandy loam surface layer about 6 inches thick. The 
subsurface layer is gray fine sandy loam about 3 inches 
thick. The subsoil is clay loam about 20 inches thick. It is 
dark grayish brown in the upper part and grayish brown 
in the lower part. The substratum, to a depth of about 50 
inches, is light brownish gray clay loam glacial till. Light 
olive gray, soft shale is at a depth of about 50 inches. In 
places the shale is at a depth of about 35 inches. In some 
areas the subsoil is at a depth of about 15 inches, and the 
subsurface layer is loamy fine sand. 

Typically, the Flaxton soils have a dark grayish brown 
fine sandy loam surface layer about 11 inches thick. The 
subsoil is about 27 inches thick. It is grayish brown fine 
sandy loam in the upper part and grayish brown and light 
brownish gray clay loam in the lower part. The sub- 
stratum to a depth of about 60 inches is light olive gray 
and pale olive clay loam glacial till. In places light olive 
gray shale is about 50 inches from the surface. 

Included with this unit in mapping are small areas of 
Williams soils on the convex tops of knobs and ridges and 
Rhoades soils on plane and slightly concave slopes and in 
swales. These soils make up 5 to 20 percent of the unit. 
The Williams soils do not have a fine sandy loam surface 
layer. The Rhoades soils contain excess sodium and have 
a dense subsoil at a depth of 2 to 5 inches. Also included 
are a few severely eroded areas and a few areas where 
slopes are more than 9 percent. 


Permeability is moderately rapid in the surface layer of 
the Noonan soils and slow in the subsoil and substratum. 
It is moderately rapid in the fine sandy loam of the Flax- 
ton soils and moderately slow in the subsoil. The Noonan 
soils contain excess sodium. Roots are restricted in the 
Noonan soils by the dense subsoil at a depth of about 9 
inches. The surface layer of both soils is friable and can 
be easily tilled throughout a wide range in moisture con- 
tent. Surface runoff is slow to medium. The shrink-swell 
potential is moderate. Potential frost action also is 
moderate. Available water capacity is moderate in the 
Noonan soils and high in the Flaxton soils. 

Most areas are in native grasses and are used as range- 
land. Some are used for cultivated crops. These soils have 
fair potential for rangeland, recreation uses, community 
development, and most sanitary facilities. They have poor 
potential for windbreaks and most crops. The Noonan 
soils have poor potential for openland wildlife habitat and 
very poor potential for rangeland wildlife habitat. The 
Flaxton soils have good potential for openland wildlife 
habitat and fair potential for rangeland wildlife habitat. 

These soils are suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is severe. 
Stripcropping, crop residue management, and minimum 
tillage help to control erosion and soil blowing and keep 
the soil in good condition. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil. Proper stocking rates, uniform grazing dis- 
tribution, timely deferment of grazing, and a planned 
grazing system keep the pasture and the soil in good con- 
dition. 

The Flaxton soils are suited to windbreaks and environ- 
mental plantings. Some of the climatically suited trees 
and shrubs can grow well. The Noonan soils generally are 
unsuited to trees and shrubs because they have a sodic 
subsoil. 

Both soils are suited to building site development and 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If buildings are constructed on these soils, the ef- 
fects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. Capability 
subclass [Ve; Noonan soils in Claypan range site, Flaxton 
soils in Sandy range site. 

79B—Moreau silty clay, 3 to 6 percent slopes. This 
moderately deep, gently sloping, well drained soil is on 
residual uplands. Slopes are plane or convex and mostly 
long and smooth. Areas are crossed by a few shallow 
drainageways that in places are gullied. They are irregu- 
lar in shape and range from about 10 to 80 acres in size. 

Typically, the surface layer is dark grayish brown silty 
clay about 7 inches thick. The subsoil is silty clay about 14 
inches thick. The upper part is dark grayish brown, and 
the lower part is light brownish gray and light yellowish 
brown. The substratum is light yellowish brown and light 
olive gray silty clay about 7 inches thick. Light olive gray, 
soft shale is at a depth of about 28 inches. In some places 
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the surface layer is silty clay loam. In others it is lighter 
colored. 

Included with this soil in mapping are small areas of 
Grail soils in swales, Rhoades soils on plane and slightly 
concave slopes, and Wayden soils on convex knobs, hills, 
and ridges. These soils make up 5 to 20 percent of the 
unit. The Grail soils are not underlain by soft bedrock and 
are dark colored to a greater depth than this Moreau soil. 
The Rhoades soils contain excess sodium and have a 
dense subsoil at a depth of 2 to 5 inches. The Wayden 
soils have soft bedrock within a depth of 20 inches. 

Permeability is slow, and available water capacity is 
low to moderate. Runoff is medium. Because this soil con- 
tains a large amount of clay, some of the moisture is held 
under too much tension to be extracted by plant roots. 
The surface layer is firm and is difficult to till unless it is 
at the optimum moisture content. Roots are restricted by 
the soft shale at a depth of about 28 inches. The shrink- 
swell potential is high. Potential frost action is low. 

Most areas are cultivated. Some are in native grass and 
are used as rangeland. This soil has fair potential for 
crops, rangeland, recreation uses, and windbreaks. The 
potential for sanitary facilities and most community 
developments is poor to fair. The potential for openland 
wildlife habitat is fair, and the potential for rangeland 
wildlife habitat is poor. 

This soil is suited to wheat, oats, barley, and prasses 
and legumes. The hazards of soil blowing and water ero- 
sion are moderate. Stripcropping, stubble mulch, crop 
residue management, windbreaks, and grassed waterways 
help to control soil blowing and water erosion. They also 
maintain tilth, organic-matter content, and fertility. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is suited to windbreaks and environmental 
plantings. Many of the climatically suited trees and 
shrubs can grow well. 

This soil is poorly suited to building site development 
and most engineering uses. The slow absorption of septic 
tank effluent can be overcome by enlarging the absorp- 
tion field. The depth to rock is a problem, but the rock is 
soft and can be easily excavated. If buildings are con- 
structed on these soils, the effects of shrinking and 
swelling can be overcome by strengthening foundations 
and basement walls. Capability subclass IIIe; Clayey 
range site. 

79C—Moreau silty clay, 6 to 9 percent slopes. This 
moderately deep, moderately sloping, well drained soil is 
on residual uplands. Slopes are plane or convex and 
mostly long and smooth. Areas are crossed by shallow 
drainageways that in places are gullied. They are irregu- 
lar in shape and range from about 10 to more than 100 
acres in size. 

Typically, the surface layer is dark grayish brown silty 
clay about 7 inches thick. The subsoil is silty clay about 14 
inches thick. The upper part is dark grayish brown, and 


the lower part is light brownish gray and light yellowish 
brown. The substratum is light yellowish brown and light 
olive gray silty clay about 7 inches thick. Light olive gray, 
soft shale is at a depth of about 28 inches. In some places 
the surface layer is silty clay loam. In others it is lighter 
colored. 

Included with this soil in mapping are small areas of 
Grail soils in swales, Rhoades soils on plane and slightly 
concave slopes, and Wayden soils on convex knobs, hills, 
and ridges. These soils make up 5 to 20 percent of the 
unit. The Grail soils are not underlain by soft bedrock and 
are dark colored to a greater depth than this Moreau soil. 
The Rhoades soils contain excess sodium and have a 
dense subsoil at a depth of 2 to 5 inches, The Wayden 
soils have soft bedrock within a depth of 20 inches. 

Permeability is slow, and available water capacity is 
low to moderate. Runoff is medium. Because this soil con- 
tains a large amount of clay, some of the moisture is held 
under too much tension to be extracted by plant roots. 
The surface layer is firm and is difficult to till unless it is 
at the optimum moisture content. Roots are restricted by 
the soft shale at a depth of about 28 inches. The shrink- 
swell potential is high. Potential frost action is low. 

Some areas are cultivated, and the rest are in native 
grasses and are used as rangeland. This soil has poor 
potential for crops and fair potential for rangeland, 
recreation uses, and windbreaks. It has poor potential for 
sanitary facilities and for urban and residential uses. The 
potential for openland wildlife habitat is fair and the 
potential for rangeland wildlife habitat is poor. 

This soil is poorly suited to wheat, oats, barley, and 
grasses and legumes. The hazards of soil blowing and 
water erosion are severe. Stripcropping, cultivation across 
the slope, stubble mulch, crop residue management, wind- 
breaks, and grassed waterways help to control erosion 
and soil blowing. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Overgrazing reduces the plant cover and in- 
creases the risk of erosion. Proper stocking rates, uniform 
grazing distribution, timely deferment of grazing, and a 
planned grazing system keep the range and the pasture in 
good condition. 

This soil is suited to windbreaks and environmental 
plantings. Many of the climatically suited trees and 
shrubs can grow well. 

This soil is poorly suited to building site development 
and most engineering uses. The slow absorption of septic 
tank effluent can be overcome by enlarging the absorp- 
tion field. The depth to rock is a problem, but the rock is 
soft and can be easily excavated. If buildings are con- 
structed on this soil, the effects of shrinking and swelling 
can be overcome by strengthening foundations and base- 
ment walls. Capability subclass [Ve; Clayey range site. 

79D—Wayden-Moreau silty clays, 9 to 15 percent 
slopes. This map unit consists of shallow and moderately 
deep, strongly sloping, excessively drained and well 
drained soils on residual uplands. It is dissected by shal- 


52 SOIL SURVEY 


low drainageways that in places are gullied. Individual 
areas are about 50 to 75 percent Wayden soils and 20 to 
40 percent Moreau soils. The Wayden soils are on the con- 
vex tops of ridges, knobs and hills. The Moreau soils are 
on the plane and convex, mid and lower side slopes. The 
two soils are so intricately mixed or are in areas so small 
that it is not practical to separate them in mapping. 

Typically, the Wayden soils have a grayish brown and 
pale olive silty clay surface layer about 3 inches thick. 
The substratum, to a depth of about 12 inches, is pale 
olive silty clay over light olive gray silty clay. Light gray, 
soft shale is at a depth of about 12 inches. In places the 
surface layer is silty clay. 

Typically, the Moreau soils have a dark grayish brown 
silty clay surface layer about 7 inches thick. The subsoil is 
silty clay about 14 inches thick. The upper part is dark 
grayish brown, and the lower part is light brownish gray 
and light yellowish brown. The substratum is light yel- 
lowish brown and light olive gray silty clay about 7 inches 
thick. Light olive gray, soft shale is at a depth of about 28 
inches. In some places the surface layer is silty clay loam. 
In others it is lighter colored. 

Included with this unit in mapping are small areas of 
Grail soils in swales and Rhoades soils in swales and on 
plane slopes. These soils make up 5 to 20 percent of the 
unit. The Grail soils are not underlain by soft bedrock and 
are dark colored to a greater depth than the Wayden or 
Moreau soils. The Rhoades soils contain excess sodium 
and have a dense subsoil at a depth of 2 to 5 inches. 

Permeability is slow in the Wayden and Moreau soils. 
Available water capacity is low or moderate in the 
Moreau soils and very low or low in the Wayden soils. 
Surface runoff is rapid. Because both soils contain a large 
amount of clay, some of the soil moisture is held under 
too much tension to be extracted by plant roots. Roots 
are restricted by the soft bedrock at a depth of about 12 
inches in the Wayden soils and 28 inches in the Moreau 
soils. The surface layer is firm. The shrink-swell potential 
is high. Potential frost action is low. 

Most areas are in native grasses and are used as range- 
land. These soils have fair potential for range grasses. 
The Wayden soils have poor potential and the Moreau 
soils fair potential for windbreaks. The potential for cul- 
tivated crops, sanitary facilities, community development, 
recreation areas, and openland and rangeland wildlife 
habitat is poor. 

These soils generally are unsuited to cultivated crops 
because available water capacity is very low or low, and 
the root zone is limited. 

The use of these soils as rangeland is effective in con- 
trolling erosion and in protecting the soil. Maintaining an 
adequate plant cover and ground mulch helps to prevent 
excessive soil losses and improves the moisture supplying 
capacity by reducing runoff. 

The Wayden soils generally are unsuited to windbreaks 
and environmental plantings because of the shallowness 
to soft bedrock and the very low or low available water 
capacity. The Moreau soils are suited to windbreaks and 


environmental plantings. Many of the climatically suited 
trees and shrubs can grow well. 

Both soils are poorly suited to building site develop- 
ment and most engineering uses. The slow absorption of 
septic tank effluent can be overcome by enlarging the ab- 
sorption field. The depth to rock is a problem, but the 
rock is soft and can be easily excavated. If buildings are 
constructed on these soils, the effects of shrinking and 
swelling can be overcome by strengthening foundations 
and basement walls. Capability subclass Vle; Wayden 
soils in Shallow range site, the Moreau soils in Clayey 
range site. 

81D—Cabba loam, 9 to 15 percent slopes. This shal- 
low, strongly sloping, well drained soil is on residual 
uplands. Most areas are dissected by drainageways that 
in places are gullied. The areas are mostly irregular in 
shape and range from about 10 to more than 200 acres in 
size. Slopes are mostly long and smooth, but some are 
short and uneven. 

Typically, the surface layer is grayish brown loam 
about 4 inches thick. Beneath this is a transitional layer 
of light brownish gray loam or silt loam about 6 inches 
thick. The substratum to a depth of 18 inches is pale yel- 
low loam or silt loam. Between depths of 18 and 60 inches 
is stratified, soft sedimentary bedrock that is pale yellow 
in the upper part and light gray in the lower part. In 
places the surface layer is silty clay loam, silt loam, or 
very fine sandy loam. In some areas it is dark colored tu 
a greater depth. In some places the soft bedrock is at a 
depth of about 20 to 25 inches, and in others it is within a 
depth of 10 inches. 

Included with this soil in mapping are small areas of 
Arnegard and Grail soils in drainageways. These soils 
make up 5 to 15 percent of the unit. They are dark 
colored to a greater depth than this Cabba soil, have a 
subsoil, and are not underlain by soft bedrock. Also in- 
cluded are small areas of deep Straw soils on very narrow 
flood plains along streams; sodic Belfield, Daglum, and 
Rhoades soils in swales and on the lower side slopes; and 
Badland, which is exposed soft bedrock. These included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate, and available water capacity 
is low. Surface runoff is rapid. The surface layer is fria- 
ble. Roots are restricted by the soft bedrock at a depth of 
about 18 inches. The shrink-swell potential is moderate. 
Potential frost action is moderate. 

Most areas are used as rangeland. Some small areas are 
used for cultivated crops. This soil has fair potential for 
range grasses and for openland and rangeland wildlife 
habitat. It has poor potential for cultivated crops and 
windbreaks and for sanitary facilities and community 
development. The potential for recreation uses is fair to 
poor. 

This soil generally is unsuited to cultivated crops 
because it is shallow and because available water capacity 
is low. 

The use of this soil as rangeland is effective in con- 
trolling erosion and in protecting the soil. Overstocking 
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and overgrazing reduces the protective plant cover and 
causes deterioration of the plant community. Proper 
stocking rates, uniform grazing distribution, timely defer- 
ment of grazing, and a planned grazing system keep the 
range grasses and the soil in good condition. 

This soil generally is unsuited to windbreaks and en- 
vironmental plantings because of the low available water 
capacity and the shallowness. 

This soil is moderately well suited to building site 
development and most engineering uses. The depth to 
rock is a problem, but the rock is soft and can be easily 
excavated. The slope is a limitation, but it can be over- 
come by cutting and filling. Capability subclass Vle; Shal- 
low range site. 

81E—Cabba loam, 15 to 35 percent slopes. This shal- 
low, moderately steep or steep, well drained soil is on 
residual uplands. Most areas are dissected by 
drainageways that are gullied in places. The areas are 
mostly irregular in shape and range from about 50 to 
1,000 acres in size. Slopes are mostly long and smooth, but 
some are short and uneven. 

Typically, the surface layer is grayish brown loam 
about 2 inches thick. Beneath this is a transitional layer 
of light brownish gray loam or silt loam about 6 inches 
thick. The substratum to a depth of 16 inches is pale yel- 
low loam or silt loam. Between depths of about 16 and 60 
inches is stratified, soft sedimentary bedrock that is pale 
yellow in the upper part and light zray in the lower part. 
In places the surface layer is silty clay loam, silt loam, or 
very fine sandy loam. In some areas it is dark colored to 
a greater depth. In some places the soft bedrock is at a 
depth of about 20 to 25 inches, and in others it is within a 
depth of 10 inches. 

Included with this soil in mapping are small areas of 
Arnegard and Grail soils in drainageways. The soils make 
up 5 to 15 percent of the unit. They are dark colored to a 
greater depth than this Cabba soil, have a subsoil, and are 
not underlain by soft bedrock. Also included, are small 
areas of deep Straw soils on very narrow flood plains 
along streams; sodic Belfield, Daglum, and Rhoades soils 
in swales and on the lower side slopes; and Badland, 
which is exposed soft bedrock. These included areas make 
up 5 to 15 percent of the unit. 

Permeability is moderate, and available water capacity 
is low. Surface runoff is rapid. The surface layer is fria- 
ble. Roots are restricted by the soft bedrock at a depth of 
about 16 inches. The shrink-swell potential is moderate. 
Potential frost action also is moderate. 

Nearly all of the acreage is in native grasses and is 
used as rangeland. This soi] has fair potential for range- 
land wildlife habitat and range grasses. It has poor poten- 
tial for cultivated crops and windbreaks. The potential for 
most recreation uses and for sanitary facilities and com- 
munity development is poor. The potential for openland 
wildlife habitat is very poor. 

This soil generally is unsuited to cultivated crops 
because of the shallowness, the low available water 
capacity, and the slope. 


The use of this soil as rangeland is effective in con- 
trolling erosion and in protecting the soil. This soil 
generally is fairly well suited to range grasses, but on 
steep, south-facing slopes it is poorly suited. Cattle trails 
and overgrazed areas are subject to _ gullying. 
Overstocking and overgrazing reduce the protective plant 
cover and cause deterioration of the plant community. 
Proper stocking rates, uniform grazing distribution, time- 
ly deferment of grazing, and a planned grazing system 
keep the range grasses and the soil in good condition. 
Diversions and grassed waterways help to control gully- 
ing. 

This soil generally is unsuited to windbreaks and en- 
vironmental plantings because of the low available water 
capacity and the shallowness. 

This soil generally is unsuited to building site develop- 
ment and most engineering uses. The depth to rock is a 
problem, but the rock is soft and can be easily excavated. 
The slope is a limitation, but it can be overcome. by 
cutting and filling. Capability subclass VIIe; Shallow 
range site. 

82E—Cabba-Badland complex, 15 to 50 percent 
slopes. This map unit consists of moderately steep to 
very steep, shallow, well drained Cabba soils and Badland 
on residual uplands. Slopes are mostly long and smooth in 
the areas of Cabba soils and short and uneven slopes in 
the areas of Badland (fig. 8). Most areas are irregular in 
shape, but some are long and narrow. The areas range 
from about 50 to 500 acres in size. They are about 50 to 
70 percent Cabba soils and 20 to 35 percent Badland. The 
Cabba soils are on the convex upper side slopes, the 
crests of ridges, and the tops of narrow ridges. Badland is 
exposed soft bedrock that occupies the steeper points, 
breaks, side slopes, and slumps. 

Typically, the Cabba soils have a grayish brown loam 
surface layer about 2 inches thick. Beneath this is a 
transitional layer of light brownish gray loam or silt loam 
about 6 inches thick. The substratum to a depth of about 
16 inches is pale yellow loam or silt loam. Between depths 
of about 16 and 60 inches is stratified, soft sedimentary 
bedrock that is pale yellow in the upper part and light 
gray in the lower part. In places, the dark colors extend 
to a greater depth, and the surface layer is silty clay 
loam, silt loam, or very fine sandy loam. In some areas 
the soft bedrock is at a depth of about 20 to 25 inches, 
and in others it is within a depth of 10 inches. 

Included with this unit in mapping are small areas of 
Cherry soils directly below Cabba and Grail soils in 
swales and drainageways, Straw soils on very narrow bot- 
tom land along streams, and the sodic Daglum and 
Rhoades soils in swales and on the lower side slopes. 
These included areas make up 5 to 20 percent of the unit. 
The Grail soils are dark colored to a greater depth than 
the Cabba soils and are not underlain by soft bedrock. 
The Cherry soils are not underlain by soft bedrock. The 
Straw soils are deep, are not underlain by soft bedrock, 
and are subject to stream overflow. The Daglum and 
Rhoades soils do not have soft bedrock within a depth of 
40 inches and contain more clay than the Cabba soils. 
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Permeability is moderate in the Cabba soils, and availa- 
ble water capacity is low. Surface runoff is rapid or very 
rapid. The surface layer is friable. Roots are restricted by 
the soft bedrock at a depth of about 16 inches in the 
Cabba soils. The shrink-swell potential is moderate. 
Potential frost action also is moderate. 

This map unit is used as rangeland. It has fair potential 
for range grasses and rangeland wildlife habitat. It has 
poor potential for cultivated crops, windbreaks, sanitary 
facilities, community development, most recreation uses, 
and openland wildlife habitat. 

This map unit is generally unsuited to cultivated crops 
because of the shallowness, the low available water 
capacity, and the slope. 

The use of the Cabba soils as rangeland is effective in 
controlling erosion and in protecting the soil. The Cabba 
soils generally are fairly well suited to range grasses, but 
on the steeper south-facing slopes it is poorly suited. 
Badland is very poorly suited. Cattle trails, overgrazed 
areas, and the areas of Badland are subject to gullying. 
Overstocking and overgrazing reduce the protective plant 
cover and cause deterioration of the plant community. 
Proper stocking rates, uniform grazing distribution, time- 
ly deferment of grazing, and a planned grazing system 
keep the range grasses and the soil in good condition. 
Diversions and grassed waterways help to control gully- 
ing in some areas. 

This map unit generally is unsuited to windbreaks and 
environmental plantings because of the low available 
water capacity, the shallowness, and the slope. 

This map unit generally is unsuited to building site 
development and most engineering uses. The depth to 
rock is a problem, but the rock is soft and can be easily 
excavated. The slope is a limitation, but it can be over- 
come by cutting and filling. Capability subclass VIle; 
Cabba soils in Shallow range site, Badland not assigned to 
a range site. 

83C—Vebar-Cohagen fine sandy loams, 3 to 9 percent 
slopes. This map unit consists of gently sloping to 
moderately sloping, well drained and somewhat excessive- 
ly drained soils on residual uplands that are dissected by 
shallow drainageways. The Vebar soils are on plane and 
convex slopes. The Cohagen soils are on knolls and ridge 
crests. Individual areas are irregular in shape and range 
from 5 to more than 50 acres in size. They are about 50 to 
80 percent Vebar soils and 20 to 50 percent Cohagen soils. 

Typically, the Cohagen soils have a surface layer of 
dark grayish brown fine sandy loam about 3 inches thick. 
The substratum is fine sandy loam about 11 inches thick. 
It is grayish brown in the upper part and light brownish 
gray in the lower part. Light gray, soft sandstone is at a 
depth of about 14 inches. On some ridgetops the depth to 
sandstone is less than 10 inches. 

Typically, the Vebar soils have a surface layer of very 
dark grayish brown fine sandy loam about 5 inches thick. 
The subsoil is fine sandy loam about 14 inches thick. It is 
dark brown in the upper part, brown in the next part, and 
light olive brown in the lower part. The substratum is 


light yellowish brown, massive fine sandy loam about 6 
inches thick. Pale yellow, soft sandstone is at a depth of 
about 25 inches. In places the depth to soft sandstone is 
more than 40 inches. 

Included with this unit in mapping are small areas of 
Arnegard and Parshall soils in swales and on the lower 
side slopes and Rock outcrops on ridges and _ hilltops. 
These included areas make up 5 to 15 percent of the unit. 
Arnegard and Parshall] soils do not have sandstone within 
a depth of 40 inches and have a thicker dark colored sur- 
face layer than the Vebar and Cohagen soils. Also, the 
Arnegard soils have a texture of loam. 

Permeability is moderately rapid. Available water 
capacity is low in the Vebar soils and very low in the 
Cohagen soils. Surface runoff is medium. The surface 
layer is very friable. Roots are restricted by the soft 
sandstone at a depth of about 25 inches in the Vebar soils 
and 14 inches in the Cohagen soils. The shrink-swell 
potential is low. Potential frost action is moderate. 

Most areas are in native grasses and are used as range- 
land. Some are cultivated and used for small grain. These 
soils have good potential for most recreation uses, range 
grasses, and openland and rangeland wildlife habitat. 
They have fair potential for windbreaks and community 
development. The Cohagen soils have fair potential for 
openland wildlife habitat and poor potential for rangeland 
wildlife habitat. Both soils have poor potential for small 
grain and for most sanitary facilities. 

These soils are poorly suited to wheat, oats, barley, and 
grasses and legumes. The hazards of soil blowing and 
water erosion are severe. Stubble mulch, minimum tillage, 
cultivation across the slope, grassed buffer strips, grass- 
legume rotations, stripcropping, and windbreaks help to 
control soil blowing and erosion. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil. Proper stocking rates and uniform grazing 
distribution keep the soil and the range grasses in good 
condition. 

The Vebar soils are suited to windbreaks and environ- 
mental plantings. Some of the climatically suited trees 
and shrubs can grow well. The Cohagen soils generally 
are unsuited to trees and shrubs because they are 
droughty and have a shallow root zone. 

These soils are suited to building site development and 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. Alternative sites, such as the included Arnegard and 
Parshall soils, should be selected as absorption fields. The 
depth to rock is a limitation if the soils are used as build- 
ing sites, but the rock is soft and can be easily excavated. 
Capability subclass I[Ve; Vebar soil in Sandy range site, 
Cohagen soil in Shallow range site. 

83E—Cohagen-Vebar fine sandy loams, 9 to 35 per- 
cent slopes. This map unit consists of strongly sloping to 
steep, somewhat excessively drained and well drained 
soils on residual uplands. It is dissected by shallow 
drainageways. Slopes are mostly long and smooth. In- 
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dividual areas are irregular in shape and range from 20 to 
more than 200 acres in size. They are about 45 to 70 per- 
cent Cohagen soils and 20 to 35 percent. Vebar soils. 

The moderately steep and steep Cohagen soils are on 
ridges and the upper side slopes. The strongly sloping 
Vebar soils are on broad ridgetops and the mid and lower 
side slopes. The two soils are so intricately mixed or are 
in areas so small that it is not practical to separate them 
in mapping. 

Typically, the Cohagen soil has a surface layer of dark 
grayish brown fine sandy loam about 3 inches thick. The 
substratum is fine sandy loam about 11 inches thick. It is 
grayish brown in the upper part and light brownish gray 
in the lower part. Light gray, soft sandstone is at a depth 
of about 14 inches. In some places on ridgetops, the depth 
to sandstone is less than 10 inches. 

Typically, the Vebar soil has a surface layer of very 
dark grayish brown fine sandy loam about 5 inches thick. 
The subsoil is fine sandy loam about 14 inches thick. It is 
dark brown in the upper part, brown in the next part, and 
light olive brown in the lower part. The substratum is 
light yellowish brown, massive fine sandy loam about 6 
inches thick. Pale yellow, soft sandstone is at a depth of 
about 25 inches. In places the depth to soft sandstone is 
more than 40 inches. 

Included with this unit in mapping are small areas of 
Arnegard and Parshall soils in swales and on the lower 


side slopes and Rock outcrop on ridges and hilltops. 


These included areas make up 5 to 15 percent of the unit. 
The Arnegard and Parshall soils do not have sandstone 
within a depth of 40 inches and have a thicker dark 
colored surface layer than the Cohagen and Vebar soils. 
Also, the Arnegard soils have a texture of loam. 

Permeability is moderately rapid. Available water 
capacity is very low in the Cohagen soil and low in the 
Vebar soil. Surface runoff is medium to rapid. The sur- 
face layer is very friable. Roots are restricted by the soft 
sandstone at a depth of about 14 inches in the Cohagen 
soil and 25 inches in the Vebar soil. The shrink-swell 
potential is low. Potential frost action is moderate. 

Nearly all areas are in native grasses and are used as 
rangeland. Some areas on the lower side slopes and in 
swales are used for hay. These soils have good potential 
for range grasses. They have poor potential for cultivated 
crops, windbreaks, sanitary facilities, community develop- 
ment, recreation uses, and openland and rangeland wil- 
dlife habitat. 

These soils generally are unsuited to cultivated crops 
because of the shallowness and the slope. 

The use of these soils as rangeland is effective in con- 
trolling erosion and in protecting the soil. Overgrazing 
and overstocking increase the risks of soil blowing and 
water erosion. Proper stocking rates, uniform distribution 
of livestock, deferred grazing, and a planned grazing 
system keep the range and the soil in good condition. 

The Cohagen soil generally is unsuited to trees and 
shrubs because it is droughty and has a shallow root zone. 
The Vebar soil is suited to trees and shrubs; some of the 
climatically suited species can grow well. 


These soils generally are unsuited to most engineering 
uses because the Cohagen soil is moderately steep and 
steep and is shallow over rock. Capability subclass VIle; 
Cohagen soil in Shallow range site, Vebar soil in Sandy 
range site. 

84E—Cohagen-Vebar-Rock outcrop complex, 9 to 50 
percent slopes. This strongly sloping to very steep map 
unit consists of Rock outcrop and somewhat excessively 
drained and well drained soils on residual uplands. It is 
dissected by shallow drainageways. Individual areas are 
irregular in shape and range from 20 to more than 200 
acres in size. They are about 40 to 70 percent Cohagen 
soils, 10 to 30 percent Vebar soils, and 10 to 30 percent 
Rock outerop. 

The moderately steep to very steep Cohagen soils are 
on ridges and the upper side slopes. The strongly sloping 
Vebar soils are on broad ridgetops and the mid and lower 
side slopes. The Rock outcrop, which is hard sandstone, is 
on the tops and crests of ridges and on the upper side 
slopes (fig. 9). The two soils and the Rock outcrop are so 
intricately mixed or are in areas so small that it is not 
practical to separate them in mapping. 

Typically, the Cohagen soil has a surface layer of dark 
grayish brown fine sandy loam about 3 inches thick. The 
substratum is fine sandy loam about 11 inches thick. It is 
grayish brown in the upper part and light brownish gray 
in the lower part. Light gray, soft sandstone is at a depth 
of about 14 inches. In some places on ridgetops, the depth 
to sandstone is less than 10 inches. 

Typically, the Vebar soil has a surface layer of very 
dark grayish brown fine sandy loam about. 5 inches thick. 
The subsoil is fine sandy loam about 14 inches thick. It is 
dark brown in the upper part, brown in the next part, and 
light olive brown in the lower part. The substratum is 
light yellowish brown, massive fine sandy loam about 6 
inches thick. Pale yellow, soft sandstone is at a depth of 
about 25 inches. In places the depth to soft sandstone is 
more than 40 inches. 

Included with this unit in mapping are small areas of 
Arnegard and Parshall soils in swales and on the lower 
side slopes. These soils make up 5 to 15 percent of the 
unit. The Arnegard and Parshall soils do not have sand- 
stone within a depth of 40 inches and have a thicker dark 
colored surface layer than the Vebar and Cohagen soils. 
Also, the Arnegard soils have a texture of loam. 

Permeability is moderately rapid. Available water 
capacity is very low in the Cohagen soil and low in the 
Vebar soil. Surface runoff is medium to rapid. The sur- 
face layer is very friable. Roots are restricted by the soft 
sandstone at a depth of about 14 inches in the Cohagen 
soil and 25 inches in the Vebar soil. The shrink-swell 
potential is low. Potential frost action is moderate. 

All areas remain in native grass and are used as range- 
land. These soils have fair potential for range grasses and 
poor potential for crops, windbreaks, recreation uses, wil- 
dlife habitat, and most engineering uses. 

These soils generally are unsuited to cultivated crops 
because of steep slopes and shallowness. 
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The use of these soils as rangeland is effective in con- 
trolling erosion and in protecting the soil unless the ran- 
geland is overgrazed. Gullying is a hazard in cattle trails 
and drainageways. Proper stocking rates, uniform dis- 
tribution of grazing, and a planned grazing system keep 
the range grasses and the soil in good condition. 

The Cohagen soil generally is unsuited to trees and 
shrubs because it is droughty and has a shallow root zone. 
The Vebar soil is suited to trees and shrubs; some cli- 
matically suited species can grow well. 

These soils generally are unsuited to most engineering 
uses because the Cohagen soil is moderately steep to very 
steep and shallow over rock. Capability subclass VIle; 
Cohagen soil in Shallow range site, Vebar soil in Sandy 
range site, Rock outcrop not assigned to a range site. 

85—Harriet Variant silt loam. This level, deep, poorly 
drained, strongly saline soil is on low terraces and bottom 
land. Most areas are crossed by a few shallow to well 
defined drainageways. Some are occasionally flooded for a 
brief period. Slopes are long and smooth. White saline 
patches that are bare of vegetation are common. In- 
dividual areas are mostly long and narrow and range 
from about 5 to more than 80 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsoil is about 13 inches 
thick. It is mottled, dark grayish brown silt loam in the 
upper part and mottled, olive gray silty clay loam in the 
lower part. The substratum to a depth of about 60 inches 
is olive gray silty clay loam. It has thin strata of silty clay 
in the upper part and olive clay loam in the lower part. 
When the soil is dry, many salt crystals are evident in the 
surface layer and the subsoil. In places the soil contains 
more clay or more sand throughout. In some areas in 
upland swales, the upper part is dark colored. 

Included with this soil in mapping are small areas of 
other poorly drained Harriet soils and well drained Straw 
soils. These soils make up 5 to 15 percent of the unit. The 
included Harriet soils contain more clay than this Harriet 
soil and have a dense subsoil at a depth of 1 inch to 5 
inches. The Straw soils are dark colored. They are on 
plane slopes and are higher on the landscape than this 
Harriet soil. 

Permeability is slow, and available water capacity is 
low. Surface runoff is slow. The soil is strongly saline and 
contains excess sodium. As a result, much of the soil 
moisture is unavailable to plant roots. The water table is 
within a depth of 1 foot during most of the year. The 
shrink-swell potential is high. Potential frost action also is 
high. 

Most areas are used as rangeland. Some small areas are 
cultivated. This soil has good potential for salt-tolerant 
range grasses and for wetland wildlife habitat. The poten- 
tial for sanitary facilities, recreation uses, crops, wind- 
breaks, and community development is poor. 

This soil is generally unsuited to cultivated crops and to 
windbreaks and environmental plantings because of the 
high salinity and the seasonal high water table. 


The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Bare areas are subject to soil blowing. Proper 
stocking rates, deferment of grazing during wet periods, 
uniform grazing distribution, and a planned grazing 
system keep the pasture and the soil in good condition. 

This soil is generally unsuited to most engineering uses. 
In this survey area it is generally not used as a building 
site. Better suited sites are nearby. Capability subclass 
VIs; Saline Lowland range site. 

86E—Wabek soils, 3 to 25 percent slopes. These deep, 
gently sloping to moderately steep, excessively drained 
soils are on terrace edges and in glacial outwash areas. 
They are shallow over sand and gravel. Most areas are 
crossed by well defined, shallow drainageways. The areas 
are mostly long and narrow or irregularly shaped and 
range from about 10 to 40 acres in size. Slopes are mostly 
short and smooth. These soils are so intricately mixed, are 
in areas so small, and are used so similarly that it is not 
practical to separate them in mapping. 

Typically, the surface layer is dark grayish brown 
gravelly sandy loam about 7 inches thick. The substratum 
is grayish brown gravelly coarse loamy sand between 
depths of 7 and 13 inches and light brownish gray, 
stratified sand and gravel between depths of 13 and 60 
inches. In some places on convex slopes, few to many cob- 
bles and stones are on the surface. In any one area of this 
unit, the surface layer is gravelly sandy loam, sandy loam, 
loamy sand, gravelly loamy sand, loam, gravelly loam, or a 
combination of these textures. 

Included with this unit in mapping are small areas of 
Parshall and Bowdle soils on the lower plane and convex 
slopes. These soils make up less than 10 percent of the 
unit. The Bowdle soils are moderately deep over sand and 
gravel. The Parshall soils are fine sandy loam throughout. 

Permeability is moderately rapid in the upper part of 
these Wabek soils and very rapid in the lower part. 
Available water capacity is very low. Surface runoff is 
slow. Roots are restricted by the sand and gravel. The 
shrink-swell potential is low. Potential frost action also is 
low. 

Nearly all areas are in native grasses and used as ran- 
geland. These soils have fair potential for range grasses 
and poor potential for most engineering and recreation 
uses if slopes are less than 15 percent. The potential for 
all sanitary waste disposal systems but septic tank ab- 
sorption fields is poor. The potential for wildlife habitat is 
poor. 

These soils are generally unsuited to cultivated crops 
and to windbreaks and environmental plantings because 
of the low available water capacity and the resultant 
droughtiness. 

The use of these soils as rangeland is effective in con- 
trolling erosion and in protecting the soil. The native 
climax vegetation is easily deteriorated by overgrazing. 
Proper stocking rates, uniform grazing distribution, 
deferred grazing, and a planned grazing system keep the 
pasture and the soil in good condition. 
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These soils are suited to most engineering uses and to 
building site development. They are among the best 
sources of sand and gravel in the county. Effluent from 
septic tanks can seep into ground water. The slope is a 
limitation if buildings are constructed on these soils, but 
this limitation can be overcome by cutting and filling. 
Capability subclass VIs; Very Shallow range site. 

87C—Rhoades-Daglum complex, 1 to 9 percent 
slopes. This map unit consists of deep, nearly level to 
moderately sloping, well drained soils on uplands, ter- 
races, and foot slopes and in swales, generally on plane or 
slightly concave slopes. It is crossed by shallow 
drainageways that are indistinct in places and by gullied 
drainageways. Slopes are long and smooth, and scabby 
spots that are almost bare of vegetation are evident. In- 
dividual areas are irregular in shape and range from 
about 5 to more than 500 aeres in size. They are about 40 
to 70 percent Rhoades soils and 5 to 30 percent Daglum 
soils. The two soils are so intricately mixed and are in 
areas so small that it is not practical to separate them in 
mapping. 

Typically, the Rhoades soil has a surface layer of gray- 
ish brown silt loam about 2 inches thick. The subsoil is 
silty clay about 19 inches thick. It is very dark grayish 
brown in the upper part and dark grayish brown in the 
lower part. The substratum to a depth of about 60 inches 
is grayish brown silty clay loam over grayish brown silt 
loam. In places the surface layer is loam or very fine 
sandy loam. in tilled areas it has been mixed with the 
silty clay subsoil. In some places on uplands, soft shale is 
at a depth of 35 to 50 inches. 

Typically, the Daglum soil has a surface layer of dark 
grayish brown silt loam about 6 inches thick. The subsur- 
face layer is grayish brown silt loam about 3 inches thick. 
The subsoil is dark grayish brown silty clay loam about 9 
inches thick. The substratum to a depth of about 60 
inches is grayish brown silty clay loam. In places the sur- 
face layer is silty clay loam. In some areas soft bedrock is 
below a depth of 36 inches. 

Included with this unit in mapping are small areas of 
Regent and Moreau soils on the convex knobs and ridges 
and Belfield and Savage soils on plane slopes. These soils 
make up 0 to 30 percent of the unit. The Regent and 
Moreau soils have soft shale at a depth of 20 to 40 inches. 
The Savage and Regent soils do not contain excess sodi- 
um. The Belfield soils generally lack the strong columnar 
structure characteristic of the Rhoades and Daglum soils. 

Permeability is very slow, and available water capacity 
is low to moderate. Surface runoff is slow to medium. The 
soils contain excess sodium. They can be easily tilled 
within a very narrow range in moisture content. Soil ag- 
gregates are dispersed by the sodium, and the surface 
layer puddles and crusts following heavy rains. The dense 
subsoil and high salinity below the subsoil restrict plant 
roots. The soils contain too much clay and sodium for soil 
moisture to be readily available to plants. The shrink- 
swell potential is high. Potential frost action is low. 


Most areas are in native grasses and are used as range- 
land (fig. 10). Some are used for cultivated crops. These 
soils have good potential for sewage lagoons in the less 
sloping areas and good potential for area type sanitary 
landfills. The potential for range grasses, cultivated crops, 
windbreaks, septic tank absorption fields, building site 
development, recreation areas, and most wildlife habitats 
is poor. 

These soils generally are unsuited to cultivated crops 
and to windbreaks and environmental plantings because 
they have a high content of sodium. 

The use of these soils as rangeland and pastureland is 
effective in controlling erosion and in protecting the soil 
unless the pasture or range is overgrazed. Proper 
stocking rates, uniform distribution of grazing, deferred 
grazing, and a planned grazing system keep the range 
grasses and the soil in good condition. 

These soils are poorly suited to building site develop- 
ment and most other engineering uses. The slow absorp- 
tion of septic tank effluent is difficult to overcome by en- 
larging the absorption field. Strengthening structural 
material, backfilling the trenches on which footings are 
placed, and installing drainage systems around footings 
and foundations help to overcome the instability and slip- 
page caused by shrinking and swelling and low strength. 
Capability subclass VIs; Rhoades soil in Thin Claypan 
range site, Daglum soil in Claypan range site. 

88—Harriet clay. This deep, level, poorly drained soil 
is on bottom land and low terraces. It is occasionally 
flooded for long periods. Some areas are crossed by a few 
fairly well defined drainageways, but in many places the 
drainage pattern is indistinct. A few white saline patches 
are bare of vegetation. This soil is very shallow to a 
dense claypan. Individual areas range from 5 to more 
than 100 acres in size, and most are irregular in shape. 
Slopes are plane or slightly concave and are long and 
smooth. 

Typically, the surface layer is very dark gray loam 
about 1 inch thick. The subsoil is very dark gray clay 
about 19 inches thick, The substratum to a depth of about 
60 inches is clay loam and stratified loam, silty clay loam, 
and very fine sandy loam. It is dark olive gray in the 
upper part and olive brown in the lower part and has a 
thin layer that is very dark gray. In places the subsoil 
contains less clay. Some areas are somewhat poorly 
drained. 

Included with this soil in mapping are small areas of 
Heil and Straw soils and the Harriet Variant. These soils 
make up 5 to 15 percent of the unit. The Heil soils do not 
have a high concentration of lime in the upper part. The 
Harriet Variant does not have a dense subsoil at a depth 
of about 1 inch to 5 inches and contains less clay than this 
Harriet soil. The Straw soils are well drained and are 
higher lying than this Harriet soil. 

Permeability is slow, and available water capacity is 
moderate. Surface runoff is slow. This soil contains excess 
sodium and is highly saline. The seasonal high water table 
is within a depth of 1 foot. The restrictive effects of the 
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dense subsoil and the high salinity on plant roots is partly 
offset by the extra moisture available from the seasonal 
high water table. The shrink-swell potential is high. 
Potential frost action also is high. 

Most areas are used as rangeland and late-season hay- 
land. Some small areas are cultivated. This soil has good 
potential for salt-tolerant range grasses. It has poor 
potential for all sanitary facilities but sewage lagoons and 
for community development, crops, windbreaks, and 
recreation uses. The potential for wetland wildlife habitat 
is good. 

This soil is generally unsuited to cultivated crops 
because of the salinity, the high content of sodium, and 
the seasonal high water table. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling erosion and in protecting 
the soil. The hazard of soil blowing is severe where the 
salt content is sufficently high to prevent plant growth. 
Proper stocking rates, uniform distribution of grazing, 
deferred grazing during wet periods, and a planned graz- 
ing system keep the pasture and the soil in good condi- 
tion. 

This soil is generally unsuited to trees and shrubs 
grown as windbreaks and environmental plantings 
because of the salinity, the high content of sodium, and 
the wetness. 

This soil is poorly suited to building site development 
and most engineering uses. As a result of flooding, wet- 
ness, salinity, and slow permeability, design and main- 
tenance are costly. In this survey area, Harriet soils are 
generally not used as building sites. Better suited sites 
are generally nearby. Capability subclass VIs; Saline 
Lowland range site. 

89E—Ustorthents. These deep, well drained, nearly 
level to very steep soils are on residual uplands. In most 
areas they are steep or very steep, but they are nearly 
level on ridgetops and pit bottoms. They are affected by 
recent stripmining for lignite coal (fig. 11) and, in some 
nearly level to rolling areas, by cutting and filling ad- 
jacent to construction sites. Most areas have very little or 
no plant cover. Drainage terminates in the pit bottoms 
and the areas between spoil piles. On some pit bottoms 
the soils are ponded for long periods and have a high 
water table. 

Typically, the surface is crusted and dispersed and is 
pale yellow. The surface layer is pale olive silty clay 
about 3 inches thick. The substratum to a depth of about 
60 inches is pale olive silty clay. The soils generally con- 
tain shale fragments. In some areas they contain lignite 
coal fragments. In places the texture is clay. In some 
areas undisturbed bedrock is below a depth of 40 inches. 

Included with these soils in mapping is a poorly drained 
soil on pit bottoms. This soil makes up less than 10 per- 
cent of the unit. 

Permeability is very slow, and available water capacity 
is low. The soils generally contain excess sodium. Because 
they also contain a fine, elastic type of clay, some of the 
soil moisture is held under too much tension to be ex- 


tracted by plant roots. The surface layer is very hard 
when dry and puddles easily following heavy rains. Ru- 
noff is very rapid to rapid. Subsurface subsidence is 
evident in places. The shrink-swell potential is high. 
Potential frost action is low. 

Most areas are used for wildlife habitat and limited 
grazing. The potential for farming, engineering uses, and 
trees and shrubs and for most wildlife habitats that 
require plants for food and cover is poor. 

These soils generally are unsuited to most uses unless 
they are extensively reclaimed. Some weeds, sweet 
clover, and other grasses are established. Areas used for 
grazing have little value as rangeland and generally are 
adjacent to some other soil that is used as rangeland. 
These soils are occasionally used by wildlife for water on 
the pit bottoms and as a hiding place. They are generally 
unsuited to engineering uses because of the steepness of 
slopes, the instability, the shrink-swell potential, and the 
excess sodium. Onsite investigation is necessary to 
properly plan the use and development of specific sites. 
Capability subclass VIIle; not assigned to a range site. 

90C—Williams loam, mine sink, 1 to 9 percent slopes. 
This deep, nearly level to gently rolling, well drained soil 
is on glacial till uplands. As a result of underground min- 
ing for lignite coal, rows of mine sinks are evident. Fol- 
lowing the underground mining, the overlying material 
lacked the necessary support to remain in place. Most 
drainageways are intercepted by the mine sinks. In most 
places, the interval between the rows of mine sinks is 100 
to 400 feet and the interval between the mine sinks is 0 
to 100 feet. Slopes between the mine sinks are short and 
smooth. Scattered pebbles, cobbles, and stones are on the 
surface. 

Typically, the surface layer is very dark grayish brown 
loam about 7 inches thick. The subsoil is clay loam about 
19 inches thick. It is brown in the upper part, grayish 
brown in the next part, and light yellowish brown in the 
lower part. The substratum to a depth of about 60 inches 
is clay loam glacial till. It is light gray in the upper part 
and light yellowish brown in the lower part. In a few 
places the surface layer is silt loam, and in a few it is 
very stony. In places it is thicker. 

Included with this unit in mapping are small areas of 
Cabba, Ringling, and Zahl soils along drainageways. 
These soils make up 5 to 15 percent of the unit. The 
Cabba soils have soft bedrock at a depth of 10 to 20 
inches. The Ringling soils have porcelanite (scoria) beds 
at a depth of 5 to 20 inches. Whereas clay has accumu- 
lated in the subsoil of the Williams soil, the Zahl soils lack 
a subsoil. Also included are small areas that are strongly 
sloping to moderately steep. 

Permeability is moderate in the subsoil and moderately 
slow in the substratum. Available water capacity is high. 
Surface runoff is medium. The surface layer is friable. 

This soil is used as rangeland. It has good potential for 
range grasses and poor potential for windbreaks, crops, 
sanitary facilities, and community development. The 
potential for openland wildlife habitat is good, and the 
potential for rangeland wildlife habitat is fair. 
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This soil is generally unsuited to crops because the 
mine sinks are numerous and the surface can collapse 
under the weight of machinery. 

The use of this soil as rangeland is effective in con- 
trolling erosion and in protecting the soil. There is a 
danger of losing livestock because of the mine sinks and 
the possible collapse of the surface. Proper stocking rates 
and uniform distribution of grazing keep the range and 
the soil in good condition. 

This soil is generally unsuited to trees and shrubs in 
windbreaks because of the hazard in the use of machin- 
ery. Specialized plantings for wildlife habitat or esthetic 
purposes can be made by hand. All species can grow well. 
Native trees and shrubs are established in some of the 
shallow mine sinks. 

This soil is poorly suited to building site development 
and most engineering uses because of the mine sinks and 
the possible collapse of the surface. Better suited sites 
are nearby. Capability subclass Vle; Silty range site. 

91—Straw loam, 0 to 3 percent slopes. This deep, level 
or nearly level, well drained soil is on low terraces and 
bottom land along the major streams and on fans in gla- 
cial outwash trenches. In most areas it is occasionally 
flooded for a brief period, but in some it is only rarely 
flooded. Areas are crossed by a few shallow drainageways 
that in places are gullied or are indistinct. They are 
mostly long and irregularly shaped and range from about 
10 to more than 300 acres in size. Slopes are plane and 
smooth. Most are long, but some are short. 

Typically, the surface layer is about 20 inches thick. It 
is grayish brown loam in the upper part and very dark 
grayish brown silt loam in the lower part. It generally has 
one or more dark colored, buried layers. The substratum 
to a depth of about 60 inches is grayish brown loam 
stratified with silt loam and fine sandy loam over grayish 
brown fine sandy loam stratified with loam. In some 
places it has dark buried layers. In some a subsoil is 
evident. In some areas the substratum is fine sand or 
loamy fine sand below a depth of 40 inches. In some the 
dark colors do not extend to so great a depth. 

Included with this soil in mapping are small areas of 
Velva soils on low, convex ridges and Magnus soils in 
swales. These soils make up 5 to 20 percent of the unit. 
The Velva soils contain more sand and less clay and the 
Magnus soils more clay than this Straw soil. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. This soil can be easily 
tilled throughout a fairly wide range in moisture content. 
The shrink-swell potential is moderate. Potential frost ac- 
tion also is moderate. 

Most areas are used for cultivated crops (fig. 12). Many 
are in native grasses and are used as rangeland. Some 
small areas support native trees and shrubs and are used 
as recreation areas, wildlife habitat, and rangeland. This 
soil has good potential for range grasses, windbreaks, cul- 
tivated crops, and openland and rangeland wildlife 
habitat. It has good potential for recreation areas if it is 
protected against flooding. It has poor potential for sani- 


tary facilities and community development unless it is 
protected against flooding. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight. 
Water erosion and the hazard of flooding are the main 
concerns of management. Stubble mulch, crop residue 
management, and stripcropping help to control erosion 
and protect the soil. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil unless the pasture or range is overgrazed. Proper 
stocking rates and uniform distribution of grazing protect 
the soil and help to control erosion. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is poorly suited to sanitary facilities and com- 
munity development unless it is protected against flood- 
ing. Also, sealing to prevent seepage is needed in sewage 
lagoon areas and sanitary landfills. Onsite investigation is 
needed to determine the frequency and duration of floods. 
Capability subclass Ie; Overflow range site. 

91B—Straw loam, 3 to 6 percent slopes. This deep, 
gently sloping or undulating, well drained soil is on low 
terraces and bottom land along the major streams and on 
fans in glacial outwash trenches. Slopes are plane, convex, 
and slightly concave. This soil is undulating generally on 
bottom land where a series of old stream meanders are 
evident. In most areas it is occasionally flooded for a brief 
period, but in some areas it is only rarely flooded. Areas 
are crossed by a few drainageways that. in places are gul- 
lied or indistinct. They are irregular in shape and range 
from about 5 to 40 acres in size. In the undulating areas 
slopes are short and smooth, and in the gently sloping 
areas they are long and smooth. 

Typically, the surface layer is about 20 inches thick. It 
is grayish brown loam in the upper part and very dark 
grayish brown silt loam in the lower part. It generally has 
one or more dark colored, buried layers. The substratum 
to a depth of about 60 inches is grayish brown loam 
stratified with silt loam and fine sandy loam over fine 
sandy loam stratified with loam. In some places it has 
dark buried layers. In some a subsoil is evident. In some 
areas the substratum is fine sand or loamy fine sand 
below a depth of 40 inches. In some the dark colors do 
not extend to so great a depth. 

Included with this soil in mapping are small areas of 
Velva soils on low, convex ridges and Magnus soils in 
swales. These soils make up 5 to 20 percent of the unit. 
The Velva soils contain more sand and less clay and the 
Magnus soils more clay than this Straw soil. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is medium. This soil can be easily 
tilled throughout a fairly wide range in moisture content. 
The shrink-swell potential is moderate. Potential frost. ac- 
tion also is moderate. 

Most areas are used for cultivated crops. Many are in 
native grasses and are used as rangeland. Some small 
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areas support native trees and shrubs and are used as 
recreation areas, wildlife habitat, and rangeland. This soil 
has good potential for range grasses, windbreaks, cul- 
tivated crops, and openland and rangeland wildlife 
habitat. It has good potential for recreation areas if it is 
protected against flooding. It has poor potential for sani- 
tary facilities and community development unless it is 
protected against flooding. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight. 
Water erosion and the hazard of flooding are the main 
concerns of management. Stubble mulch, crop residue 
management, and stripcropping help to control erosion 
and protect the soil. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil unless the range or pasture is overgrazed. Proper 
stocking rates and uniform distribution of grazing protect 
the soil and help to control erosion. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. The number of plantings, however, is few 
because the areas along meandering streams are irregu- 
larly shaped. 

This soil is poorly suited to sanitary facilities and com- 
munity development unless it is protected against flood- 
ing. Also, sealing to prevent seepage is needed in sewage 
lagoon areas and sanitary landfills. Onsite investigation is 
needed to determine the frequency and duration of floods. 
Capability subclass Ile; Silty range site. 

92B—Noonan-Williams loams, | to 6 percent slopes. 
This map unit consists of nearly level to undulating, deep, 
well drained soils on glacial till uplands. Most areas are 
crossed by a few shallow drainageways. Slopes are mostly 
short and smooth. Individual areas range from about 10 
to 80 acres in size and are about 50 to 70 percent Noonan 
soils and 20 to 40 percent Williams soils. The Noonan soils 
are on plane and slightly concave slopes and in swales. 
The Williams soils are on convex knolls and ridges. The 
two soils are so intricately mixed or are in areas so small 
that it is not practical to separate them in mapping. 

Typically, the Noonan soils have a surface layer of very 
dark grayish brown loam about 7 inches thick. The subsoil 
is clay loam about 23 inches thick. It is very dark grayish 
brown in the upper part, dark grayish brown in the next 
part, and grayish brown in the lower part. The sub- 
stratum to a depth of about 60 inches is light brownish 
gray and light gray clay loam glacial till. In some places 
the surface layer is silt loam. In others it has been mixed 
with the upper part of the subsoil by plowing. In some 
areas soft bedrock is at a depth of about 50 inches. 

Typically, the Williams soils have a dark grayish brown 
loam surface layer about 7 inches thick. The subsoil is 
clay loam about 19 inches thick. It is brown in the upper 
part, grayish brown in the next part, and light yellowish 
brown in the lower part. The substratum to a depth of 
about 60 inches is light brownish gray clay loam glacial 
till. In some places the surface layer has been mixed with 


the upper part of the subsoil by plowing. In others it is 
dark colored to a greater depth. 

Included with this unit in mapping are small areas of 
Daglum, Rhoades, and Zahl soils. These soils make up 5 to 
20 percent of the unit. The Daglum and Rhoades soils 
contain excess sodium and also contain more clay in the 
subsoil than the Noonan and Williams soils. They are on 
plane or slightly concave slopes. The Zahl soils are on 
convex knobs, hills, and ridges. They lack a subsoil and do 
not contain excess sodium. 

Permeability is slow in the Noonan soils and moderate- 
ly slow in the Williams soils. Available water capacity is 
moderate in the Noonan soils and high in the Williams 
soils. Surface runoff is slow to medium. The surface layer, 
particularly that of the Noonan soils, is friable and can be 
easily tilled within a fairly narrow range in moisture con- 
tent. The Noonan soils contain excess sodium. Roots are 
restricted by the dense subsoil in the Noonan soils. The 
shrink-swell potential is moderate. Potential frost action 
also is moderate. 

Most areas are in native grasses and are used as range- 
land. Some areas are used for cultivated crops. These 
soils have generally good potential for recreation areas; 
fair potential for cultivated crops, range grasses, sanitary 
facilities, and community development; and poor potential 
for windbreaks. The Williams soils have good potential 
for openland wildlife habitat and fair potential for range- 
land wildlife habitat. The Noonan soils have poor poten- 
tial for openland wildlife habitat and very poor potential 
for rangeland wildlife habitat. 

These soils are suited to wheat, oats, barley, and 
grasses and legumes. The major concerns of management 
are related to the excess sodium in the Noonan soils, 
which reduces the availability of water. Both soils are 
slightly susceptible to soil blowing and moderately 
susceptible to water erosion. Stubble mulch, crop residue 
management, stripcropping, and grassed waterways help 
to control erosion and soil blowing. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil unless the range or pasture is overgrazed. 
Proper stocking rates, uniform grazing distribution, time- 
ly deferment of grazing, and a planned grazing system 
keep the plants and the soil in good condition. 

The Noonan soils generally are unsuited to trees and 
shrubs grown as windbreaks and environmental plantings 
because they have a high content of sodium. The Williams 
soils are suited to trees and shrubs; most of the climati- 
cally suited species can grow well. 

These soils are suited to building site development and 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If buildings are constructed on these soils, the ef- 
fects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. Capability 
subclass [Ve; Noonan soils in Claypan range site, Wil- 
liams soils in Silty range site. 
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93—Falkirk loam, 1 to 3 percent slopes. This deep, 
nearly level, well drained soil is in swales and on outwash 
terraces on glacial till uplands. It formed in glacial out- 
wash over glacial till. A few shallow drainageways dissect 
areas of this soil. A few stones and cobbles are on the 
surface. Individual areas range from about 5 to 70 acres 
in size, and most are irregular in shape. Slopes are long 
and smooth or slightly undulating. 

Typically, the surface layer is very dark grayish brown 
loam about 13 inches thick. The subsoil is dark grayish 
brown loam about 5 inches thick. The substratum to a 
depth of about 60 inches is light brownish gray gravelly 
loam over light brownish gray clay loam. Depth to the 
clay loam part of the substratum generally ranges from 
20 to 40 inches. In some areas, however, the clay loam 
part of the substratum is not evident within a depth of 40 
inches. 

Included with this soil in mapping are areas of Williams 
soils on slightly convex slopes. These soils make up 5 to 
15 percent of the unit. They have a clay loam subsoil. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is slow. The surface layer can be 
easily tilled throughout a fairly wide range in moisture 
content. Potential frost action is moderate. The shrink- 
swell potential also is moderate. 

Most areas are used as cropland. Some are in native 
grasses. This soil has good potential for rangeland, wind- 
breaks, crops, waste disposal, and most engineering and 
recreation uses. It has good potential for openland and 
rangeland wildlife habitat. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight. 
Stubble mulch, minimum tillage, and stripcropping help to 
control soil blowing and maintain the organic-matter con- 
tent and fertility. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling soil blowing and in protect- 
ing the soil. Proper stocking rates and uniform distribu- 
tion of grazing keep the pasture and the soil in good con- 
dition. 

This soil is suited to windbreaks and environmental 
plantings. Nearly all of the climatically suited trees and 
shrubs can grow well. 

This soil is well suited to building site development and 
most engineering uses. The slow absorption of septic tank 
absorption fields can be overcome by enlarging the filter 
field. Capability subclass IIc; Silty range site. 

94— Makoti silt loam. This deep, level, moderately well 
drained soil is on lake plains in the uplands. The surface 
drainage pattern is indistinct. Individual areas are mostly 
circular and range from 10 to 150 acres in size. Slopes are 
long and smooth. 

Typically, the surface layer is very dark grayish brown 
silt loam about 11 inches thick. The subsoil is grayish 
brown silty clay loam about 11 inches thick. The sub- 
stratum to a depth of about 60 inches is mottled, light 
brownish gray silty clay loam over mottled, light yel- 
lowish brown clay loam. In some places the subsoil is not 


dark colored to so great a depth. In a few the subsoil and 
substratum contain less silt and more sand. 

Included with this soil in mapping are small areas of 
well drained Grassna soils on the outer edges of the unit 
and poorly drained Tonka soils and very poorly drained 
Parnell soils in slight depressions and potholes. These 
soils make up less than 10 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is high. Surface runoff is slow. The surface layer 
is friable and can be easily tilled throughout a fairly wide 
range in moisture content. The shrink-swell potential is 
moderate. Potential frost action also is moderate. 

Nearly all areas are used for cultivated crops. This soil 
has good potential for crops, rangeland, windbreaks, sani- 
tary facilities, community development, and recreation 
areas. It has good potential for openland wildlife habitat 
and fair potential for rangeland wildlife habitat. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of soil blowing is slight. 
Striperopping, crop residue management, and windbreaks 
help to control soil blowing and protect the soil. 

The use of this soil as rangeland, hayland, or pasture- 
land is effective in controlling soil blowing and in protect- 
ing the soil. Proper stocking rates and uniform distribu- 
tion of grazing keep the pasture and the soil in good con- 
dition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is suited to building site development and 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If buildings are constructed on this soil, the effects 
of shrinking and swelling can be overcome by strengthen- 
ing foundations and basement walls. Capability subclass 
IIc; Silty range site. 

95—F laxton-Williams loams, 1 to 3 percent slopes. 
This map unit consists of deep, nearly level, well drained 
soils on glacial till uplands. Areas are crossed by a few 
shallow drainageways that fan out and are indistinct in 
places. They are irregular in shape and range from about 
20 to 80 acres in size. Slopes are short and smooth. A few 
pebbles, cobbles, and stones are on the surface of convex 
slopes. 

Areas of this map unit are about 60 to 75 percent Flax- 
ton soils and 20 to 40 percent Williams soils. The Flaxton 
soils are on the slightly concave and plane, mid and lower 
side slopes and in swales. The Williams soils are on the 
convex upper side slopes and the tops of small knobs and 
ridges. The two soils are so intricately mixed and are in 
areas so small that it is not practical to separate them in 
mapping. 

Typically, the Flaxton soils have a dark grayish brown 
loam surface layer about 11 inches thick. The subsoil is 
about 24 inches thick. It is grayish brown fine sandy loam 
in the upper part and grayish brown and light brownish 
gray clay loam in the lower part. The substratum to a 
depth of about 60 inches is grayish brown and light 
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brownish gray clay loam over light olive gray and pale 
olive clay loam. In a few places the clay loam glacial till is 
at a depth of about 15 inches, and the surface layer is not 
dark colored to so great a depth. In places soft bedrock is 
at a depth of about 45 inches. In some areas the surface 
layer is fine sandy loam. 

Typically, the Williams soils have a surface layer of 


dark grayish brown loam about 5 inches thick. The subsoil 


is clay loam about 15 inches thick. It is brown in the 
upper part, grayish brown in the next part, and light yel- 
lowish brown in the lower part. The substratum to a 
depth of about 60 inches is clay loam glacial till. It is light 
gray in the upper part and light yellowish brown in the 
lower part. In some places the surface layer is fine sandy 
loam about 5 inches thick. In others it has been mixed 
with the upper part of the subsoil by plowing. 

Included with this unit in mapping are small areas of 
Arnegard and Parshall soils in swales and slightly con- 
cave positions. These soils make up 5 to 20 percent of the 
unit. They do not have clay loam glacial till. The Parshall 
soils are fine sandy loam throughout, and the Arnegard 
soils are loam throughout. 

Permeability is moderately rapid in the upper part of 
the subsoil of the Flaxton soils and moderately slow in 
the lower part of the subsoil and the substratum. It is 
moderate in the subsoil of the Williams soils and 
moderately slow in the substratum. Available water 
capacity is high. Surface runoff is slow. Both soils can be 
easily tilled throughout a fairly wide range in moisture 
content. The shrink-swell potential is moderate. Potential 
frost action also is moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland or hayland. 
These soils have good potential for most of the cultivated 
crops commonly grown in the county and for range 
grasses, windbreaks, most recreation uses, and openland 
wildlife habitat. The potential for most sanitary facilities, 
community development, and rangeland wildlife habitat is 
fair. 

These soils are well suited to wheat, oats, barley, and 
grasses and legumes. They are moderately susceptible to 
soil blowing and slightly susceptible to water erosion. 
Minimum tillage, stubble mulch, crop residue manage- 
ment; grass-legume rotations, stripcropping, grassed 
waterways, and windbreaks help to control soil blowing 
and water erosion. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil unless the range or pasture is overgrazed. 
Proper stocking rates and uniform distribution of grazing 
keep the range grasses and the soil in good condition. 

These soils are suited to windbreaks and environmental 
plantings. All climatically suited trees and shrubs can 
grow well. 

These soils are suited to building site development and 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If buildings are constructed on these soils, the ef- 


fects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. Capability 
subclass Ile; Flaxton soils in Sandy range site, Williams 
soils in Silty range site. 

96—Grassna silt loam, 1 to 3 percent slopes. This 
deep, nearly level, well drained soil is in upland swales 
and on terraces, valley fans, and foot slopes. Most areas 
are crossed by fairly well defined, shallow drainageways, 
but the drainage pattern fans out and is indistinct in 
places. Individual areas are irregular in shape and range 
from 3 to 100 acres in size. Most are less than 40 acres. 
Slopes are long and smooth. 

Typically, the surface layer is silt loam about 17 inches 
thick. The upper part is very dark grayish brown, and the 
lower part is very dark gray. The subsoil is dark grayish 
brown silt loam about 12 inches thick. The substratum to 
a depth of 60 inches is silt loam. The upper part is light 
gray, and the lower part is light brownish gray. In some 
areas thin, dark buried layers are at a depth of about 55 
inches. 

Included with this soil in mapping are small areas of 
poorly drained Tonka soils in potholes and shallow 
depressions and well drained Wilton soils on the upper 
side slopes. These soils make up less than 15 percent of 
the unit. The Wilton soils have clay loam glacial till at a 
depth of 26 to 40 inches. 

Permeability is moderate, and available water capacity 
is high. Runoff is slow. Except for periods when it 
receives heavy rainfall or is frozen, this soil absorbs most 
of the runoff from the higher lying surrounding soils. The 
surface layer can be easily tilled throughout a fairly wide 
range in moisture content. The shrink-swell potential is 
moderate. Potential frost action also is moderate. 

Nearly all areas are farmed. This soil has good poten- 
tial for crops, rangeland, windbreaks, sanitary facilities, 
building site development, and recreation uses. It has 
good potential for openland wildlife habitat and fair 
potential for rangeland wildlife habitat. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazards of soil blowing and 
water erosion are slight. Stubble mulch, minimum tillage, 
and tillage across the slope help to control soil blowing 
and water erosion and maintain the organic-matter con- 
tent, fertility, and tilth. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soi] is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is well suited to building site development and 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If buildings are constructed on this soil, the effects 
of shrinking and swelling can be overcome by strengthen- 
ing foundations and basement walls. Capability subclass 
IIe; Overflow range site. 
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96B—Grassna silt loam, 3 to 6 percent slopes. This 
deep, gently sloping, well drained soil is in upland swales 
and on valley fans and foot slopes. Most areas are crossed 
by fairly well defined, shallow drainageways, but the 
drainage pattern is indistinct in places. The size and 
shape of individual areas vary greatly, but most areas are 
less than 40 acres in size and irregular in shape. Slopes 
are long and smooth. 

Typically, the surface layer is silt loam about 17 inches 
thick. The upper part is very dark grayish brown, and the 
lower part is very dark gray. The subsoil is dark grayish 
brown silt loam about 12 inches thick. The substratum to 
a depth of about 60 inches is silt loam. The upper part is 
light gray, and the lower part is light brownish gray. In 
places the texture is silty clay loam throughout. In some 
areas thin, dark buried layers are at a depth of about 55 
inches. 

Included with this soil in mapping are small areas of 
poorly drained Tonka soils in potholes and shallow 
depressions and well drained Wilton soils on the upper 
side slopes. These soils make up less than 15 percent of 
the unit. The Wilton soils have clay loam glacial till at a 
depth of 26 to 40 inches. 

Permeability is moderate, and available water capacity 
is high. Runoff is medium. Except for periods when it 
receives heavy rainfall or is frozen, this soil absorbs most 
of the runoff from the surrounding higher lying soils. The 
surface layer can be easily tilled throughout a fairly wide 
range in moisture content. The shrink-swell potential is 
moderate. Potential frost action also is moderate. 

Nearly all areas are farmed. This soil has good poten- 
tial for crops, rangeland, windbreaks, sanitary facilities, 
building site development, and recreation uses. It has 
good potential for openland wildlife habitat and fair 
potential for rangeland wildlife habitat. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of water erosion is 
moderate, and the hazard of soil blowing is slight. 
Grassed waterways and diversions help to control erosion 
where water concentrates in drainageways. Stubble 
mulch, minimum tillage, and tillage across the slope help 
to control erosion, protect the soil, and maintain the or- 
ganic-matter content, tilth, and fertility. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion. Proper stocking 
rates and uniform distribution of grazing keep the 
pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is well suited to building site development and 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If buildings are constructed on this soil, the effects 
of shrinking and swelling can be overcome by strengthen- 
ing foundations and basement walls. The slope is a limita- 
tion if the soil is used as a site for playgrounds, but this 
limitation can be overcome by cutting and filling. Capa- 
bility subclass IIe; Silty range site. 


97B—Sen silt loam, 3 to 6 percent slopes. This 
moderately deep, gently sloping, well drained soil is on 
residual uplands. Slopes are mostly long and smooth and 
are dissected by shallow drainageways. Individual areas 
are irregular in shape and are mostly less than 50 acres in 
size. 

Typically, the surface layer is dark grayish brown silt 
loam about 5 inches thick. The subsoil is silt loam about 9 
inches thick. It is brown in the upper part and light olive 
brown in the lower part. The substratum is light yel- 
lowish brown silt loam and silty clay loam about 17 inches 
thick. Below this to a depth of about 60 inches is light 
yellowish brown and pale olive, soft bedrock. In places 
the subsoil contains more clay. In some areas the surface 
layer is loam or silty clay loam. 

Included with this soil in mapping are small areas of 
Arnegard, Werner, and Williams soils. These soils make 
up 5 to 20 percent of the unit. The Arnegard soils are in 
swales. They have a thicker dark colored surface layer 
than this Sen soil and have a loam subsoil. The Werner 
soils are on convex slopes. They have soft bedrock at a 
depth of 10 to 20 inches. The Williams soils have a clay 
loam subsoil and are not underlain by soft bedrock. 

Permeability and available water capacity are 
moderate. Surface runoff is medium. The surface layer is 
friable and can be easily tilled throughout a wide range in 
moisture content. Roots are restricted by the soft 
bedrock at a depth of about 31 inches. The shrink-swell 
potential is moderate. Potential frost action also is 
moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses. This soil has good potential for rangeland, 
windbreaks, and crops. It has mostly fair potential for 
community development and recreation uses. The poten- 
tial for openland and rangeland wildlife habitat is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of water erosion is 
moderate, and the hazard of soil blowing is slight. Stubble 
mulch, minimum tillage, and crop residue management 
help to control erosion and protect the soil. Grassed 
waterways and diversions help to control erosion where 
water concentrates in drainageways. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion. Proper stocking 
rates and uniform distribution of grazing keep the 
pasture and the soil in good condition. 

This soil is suited to windbreaks and environmental 
plantings. Nearly all climatically suited trees and shrubs 
can grow well. 

This soil is suited to building site development and 
most engineering uses. The depth to rock is a problem, 
but the rock is soft and can be easily excavated. If 
buildings are constructed on this soil, the effects of 
shrinking and swelling can be overcome by strengthening 
foundations and basement walls. The slope is a limitation 
if the soil is used as a site for playgrounds, but this 
limitation can be overcome by cutting and filling. Capa- 
bility subclass Ile; Silty range site. 
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97C—Sen silt loam, 6 to 9 percent slopes. This 
moderately deep, moderately sloping, well drained soil is 
on residual uplands. Slopes are mostly long and smooth 
and are dissected by well defined drainageways. The 
drainageways are gullied in some cultivated areas. In- 
dividual areas are irregular in shape and range from 
about 5 to 50 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 5 inches thick. The subsoil is silt loam about 9 
inches thick. It is brown in the upper part and light olive 
brown in the lower part. The substratum is light yel- 
lowish brown silt loam and silty clay loam about 12 inches 
thick. Below this to a depth of about 60 inches are light 
yellowish brown and pale olive, soft sedimentary beds. In 
places the subsoil contains more clay. In some areas the 
surface layer is loam or silty clay loam. 

Included with this soil in mapping are small areas of 
Arnegard, Werner, and Williams soils. These soils make 
up 10 to 25 percent of the unit. The Arnegard soils are in 
swales. They have a thicker, dark colored surface layer 
than this Sen soil and have a loam subsoil. The Werner 
soils are on convex slopes. They have soft bedrock at a 
depth of 10 to 20 inches. The Williams soils have a clay 
loam subsoil and are not underlain by soft bedrock. 

Permeability and available water capacity are 
moderate. Surface runoff is medium. The surface layer is 
friable and can be easily tilled throughout a wide range in 
moisture content. Roots are restricted by the soft 
bedrock at a depth of about 26 inches. The shrink-swell 
potential is moderate. Potential frost action also is 
moderate. 

This soil is used as cropland and rangeland. The poten- 
tial for rangeland and windbreaks is good. The potential 
for crops, most community development and recreation 
uses, and openland and rangeland wildlife habitat is fair. 

This soil is suited to wheat, oats, barley, and grasses 
and legumes. The hazard of water erosion is severe, and 
the hazard of soil blowing is slight. Minimum tillage, crop 
residue management, and stubble mulch help to control 
erosion and soil blowing and maintain the organic-matter 
content, tilth, and fertility. Grassed waterways and diver- 
sions help to control erosion where water concentrates in 
drainageways. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. Nearly all of the climatically suited trees 
and shrubs can grow well. 

This soil is suited to building site development and 
most engineering uses. The depth to rock is a problem, 
but the rock is soft and can be easily excavated. If 
buildings are constructed on this soil, the effects of 
shrinking and swelling can be overcome by strengthening 
basement walls and foundations. Alternative sites should 
be selected for playgrounds. Capability subclass Il]e; 
Silty range site. 


98E—Ringling-Cabba complex, 9 to 35 percent slopes. 
This map unit consists of shallow, strongly sloping to 
steep, excessively drained and well drained soils on 
residual uplands. It is dissected by incised drainageways. 
Outerops of porcelanite (scoria), clinker rock, or slag rock 
are on the crests of hills and the tops of ridges. Slopes 
are mostly long and smooth. Individual areas are mostly 
long and irregularly shaped and range from about 40 to 
250 acres in size. They are about 50 to 70 pereent Rin- 
gling soils and 20 to 45 percent Cabba soils. 

The Ringling soils are on convex hilltops and ridgetops 
and the upper side slopes. The Cabba soils are on the mid 
and lower side slopes. The two soils are so intricately 
mixed or are in areas so small that it is not practical to 
separate them in mapping. 

Typically, the Ringling soil has a surface layer of dark 
reddish gray channery loam about 7 inches thick. The 
substratum to a depth of about 15 inches is reddish 
brown very channery loam. Fractured, hard, red and red- 
dish yellow porcelanite (scoria) beds are at a depth of 
about 15 inches (fig. 13). 

Typically, the Cabba soil has a surface layer of grayish 
brown loam or silt loam about 2 inches thick. Below this 
is a transitional layer of light brownish gray loam or silt 
loam about 6 inches thick. The substratum is pale yellow 
loam about 8 inches thick. Stratified, pale yellow and light 
gray bedrock is at a depth of about 16 inches. In a few 
places the soft bedrock is at a depth of about 30 inches. 

Included with this unit in mapping are small areas of 
Arnegard and Grail soils in swales, Searing soils on broad 
ridgetops and the lower side slopes, and Rhoades soils in 
swales and on the lower side slopes. These soils make up 
5 to 20 percent of the unit. The Arnegard and Grail soils 
are not underlain by bedrock and are dark colored to a 
greater depth than the Ringling and Cabba soils. The 
Searing soils have fractured porcelanite beds at a depth 
of 20 to 40 inches. The Rhoades soils contain excess sodi- 
um and have a dense subsoil at a depth of 2 to 5 inches. 

Permeability is very rapid in Ringling soil and 
moderate in the Cabba soil. Available water capacity is 
very low or low in the Ringling soil and low in the Cabba 
soil. Surface runoff is rapid. The surface layer is friable. 
Roots are restricted by the bedrock in both soils. The 
shrink-swell potential is low in the Ringling soil and 
moderate in the Cabba soil. Potential frost action is low in 
the Ringling soil and moderate in the Cabba soil. 

These soils are in native grasses and are used as range- 
land. Some areas are mined for porcelanite, which is a 
substitute for gravel as a road topping. The potential for 
recreation areas and rangeland wildlife habitat is fair. 
The potential for range grasses, cultivated crops, wind- 
breaks, sanitary facilities, community development, and 
openland wildlife habitat is poor. 

These soils generally are unsuited to cultivated crops 
because of the limited root zone and the slope. 

The use of these soils as rangeland is effective in con- 
trolling erosion and in protecting the soil unless the range 
is overgrazed. Proper stocking rates, uniform grazing dis- 
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tribution, deferred grazing, and a planned grazing system 
maintain the plant cover and therefore help to control ru- 
noff and erosion and maintain the maximum forage 
production. 

These soils are generally unsuited to trees and shrubs 
grown as windbreaks and environmental plantings 
because of the limited root zone. 

_ These soils are suited to some building site develop- 
ment if slopes are less than 15 percent. They generally 
are poorly suited to most other engineering uses because 
of the depth to rock and the slope. Suitable building sites 
can be located on some of the included soils. Capability 
subclass Vie; Ringling soil in Very Shallow range site, 
Cabba soil in Shallow range site. 

100B—Amor loam, 3 to 6 percent slopes. This 
moderately deep, gently sloping, well drained soil is in the 
residual uplands. Slopes are plane and convex, mostly 
long and smooth, and are dissected by shallow 
drainageways. Individual areas are irregular in shape and 
range from about 10 to more than 100 aeres in size. 

Typically, the surface layer is dark grayish brown loam 
about 8 inches thick. It is dark grayish brown in the 
upper part and grayish brown in the lower part. The sub- 
stratum is light brownish gray loam about 12 inches thick. 
Below this to a depth of about 60 inches is pale olive, soft 
sandstone. In places the subsoil is silt loam. In some areas 
the dark colors extend to a greater depth, and the soft 
sandstone is not evident within a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Vebar and Werner soils. These soils make up 5 to 20 per- 
cent of the unit. The Vebar soils have a texture of fine 
sandy loam. The Werner soils have soft sandstone at a 
depth of 10 to 20 inches. The Werner soils are on the tops 
of knobs and ridges. 

Permeability and available water capacity are 
moderate. Surface runoff is medium. The surface layer is 
friable and can be easily tilled throughout a wide range in 
moisture content. Roots are restricted by the soft 
bedrock at a depth of about 32 inches. The shrink-swell 
potential is moderate. Potential frost action also is 
moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland. This soil has 
good potential for range grasses, windbreaks, and most of 
the cultivated crops commonly grown in the county. It 
has good potential for most recreation uses. The potential 
for openland wildlife habitat is good, and the potential for 
rangeland wildlife habitat is fair. The potential for septic 
tank absorption fields, for most other sanitary facilities, 
and for community development is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. Most areas are slightly susceptible 
to soil blowing and water erosion, but some are moderate- 
ly susceptible to water erosion. Minimum tillage, crop 
residue management, stubble mulch, grassed waterways, 
and diversions help to prevent excessive soil and water 
losses. They also maintain fertility, organic-matter con- 
tent, and tilth. - 


The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the soil and the range grasses in good condi- 
tion. 

This soil is suited to windbreaks and environmental 


plantings. Most of the climatically suited trees and shrubs 


can grow well. 

This soil is suited to building site development and to 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. The depth to rock is a problem, but the rock is soft 
and can be easily excavated. If buildings are constructed 
on this soil, the effects of shrinking and swelling can be 
overcome by strengthening foundations and basement 
walls. Capability subclass Ile; Silty range site. 

100C—Amor loam, 6 to 9 percent slopes. This 
moderately deep, moderately sloping, well drained soil is 
on residual uplands. Slopes are mostly convex and long 
and smooth. Areas are dissected by shallow to well 
defined drainageways. They are irregular in shape and 
are mostly less than 50 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 8 inches thick. The subsoil is loam about 12 inches 
thick. It is dark grayish brown in the upper part and 
grayish brown in the lower part. The substratum is light 
brownish gray loam about 12 inches thick. Below this to a 
depth of about 60 inches is pale olive, soft sandstone. In 
places the subsoil is silt loam. In some areas the dark 
colors extend to a greater depth, and the soft sandstone 
is not evident within a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Vebar and Werner soils. These soils make up 5 to 20 per- 
cent of the unit. The Vebar soils have a texture of fine 
sandy loam. The Werner soils have soft sandstone at a 
depth of 10 to 20 inches. The Werner soils are on the tops 
of knobs and ridges. 

Permeability and available water capacity are 
moderate. Surface runoff is medium. The surface layer is 
friable and can be easily tilled throughout a wide range in 
moisture content. Roots are restricted by the soft 
bedrock at a depth of about 32 inches. The shrink-swell 
potential is moderate. Potential frost action also is 
moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland. This soil has 
good potential for range grasses, windbreaks, most 
recreation uses, and openland wildlife habitat. It has fair 
potential for most cultivated crops and for sanitary land- 
fill areas, community development, and rangeland wildlife 
habitat. It has poor potential for sewage disposal. 

The soil is suited to wheat, oats, barley, and grasses 
and legumes. It is slightly susceptible to soil blowing and 
moderately susceptible to water erosion. Minimum tillage, 
crop residue management, stubble mulch, grassed water- 
ways, and diversions help to prevent excessive soil and 
water losses. They also maintain fertility, organic-matter 
content, and tilth. 
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The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the soil and the range grasses in good condi- 
tion. 

This soil is suited to windbreaks and environmental 
plantings. Most of the climatically suited trees and shrubs 
can grow well. 

This soil is suited to building site development and to 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. The depth to rock is a problem, but the rock is soft 
and can be easily excavated. If buildings are constructed 
on this soil, the effects of shrinking and swelling can be 
overcome by strengthening foundations and basement 
walls. Capability subclass IIle; Silty range site. 

101C—Parshall fine sandy loam, 6 to 9 percent 
slopes. This deep, moderately sloping, well drained soil is 
on the edges of stream terraces and outwash plains. 
Areas are crossed by a few shallow drainageways. They 
are irregular in shape and range from 10 to 50 acres in 
size. Slopes are plane or convex and are short and 
smooth. 

Typically, the surface layer is fine sandy loam about 17 
inches thick. It is very dark grayish brown in the upper 
part and dark grayish brown in the lower part. The sub- 
soil is fine sandy loam about 15 inches thick. It is dark 
grayish brown in the upper part and grayish brown in the 
lower part. The substratum is, in sequence downward, 
light brownish gray fine sandy loam, grayish brown fine 
sandy loam, and light brownish gray loamy fine sand. In a 
few places the surface layer is loam, and in some a dark 
colored, buried layer is at a depth of about 50 inches. In 
some areas the dark colors do not extend to so great a 
depth. 

Included with this soil in mapping are small areas of 
Lihen and Flaxton soils. These soils make up 5 to 15 per- 
cent of the unit. The Lihen soils are sandy throughout. 
They are on plane and convex slopes. The Flaxton soils 
have clay loam glacial till at a depth of 20 to 40 inches. 
They are on the convex tops of knobs and ridges. Also in- 
cluded in places is a soil having sand and gravel at a 
depth of about 35 inches. 

Permeability is moderately rapid, and available water 
capacity is moderate to high. Surface runoff is medium. 
This soil can be easily tilled throughout a wide range in 
moisture content. The shrink-swell potential is low. Poten- 
tial frost action is moderate. 

Most areas are in native grasses and are used as range- 
land. Some are used for cultivated crops. This soil has 
good potential for range grasses, windbreaks, recreation 
areas, openland wildlife habitat, and septic tank absorp- 
tion fields. It has fair potential for cultivated crops, com- 
munity development, and rangeland wildlife habitat. The 
potential for sewage lagoons is poor. 

This soil is suited to wheat, oats, barley, and grasses 
and legumes. The hazards of soil blowing and water ero- 
sion are severe. Cultivation across the slope, stubble 


mulch, minimum tillage, crop residue management, strip- 
cropping, and windbreaks help to control erosion and soil 
blowing, maintain the organic-matter content and fertility, 
and improve the water-supplying capacity. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is suited to windbreaks and environmental 
plantings. Many of the climatically suited trees and 
shrubs can grow well. 

This soil is suited to building site development and to 
most engineering uses. Contamination of ground water, 
however, can result from the use of this soil as a septic 
tank absorption field, Seepage from sanitary landfills and 
sewage lagoons can be prevented if proper lining is used. 
Capability subclass Ve; Sandy range site. 

102—Bowbells loam, 1 to 3 slopes. This nearly level, 
well drained soil has plane and slightly concave slopes. 
Areas are crossed by a few shallow drainageways that 
fan out and are indistinct in places. A few pebbles, cob- 
bles, and stones are on the surface. Individual areas are 
irregular in shape and range from about 40 to 500 acres 
in size. Slopes are short and smooth. 

Typically, the surface layer is very dark grayish brown 
loam about 11 inches thick. The subsoil is about 23 inches 
thick. The upper part is dark grayish brown loam, the 
next part is dark grayish brown clay loam, and the lower 
part is grayish brown clay loam. The substratum to a 
depth of about 60 inches is mottled, light yellowish brown 
clay loam. In some places the surface layer is silt loam. In 
others the texture is loam throughout, and the clay loam 
glacial till substratum is not evident. In some areas the 
dark colors do not extend to so great a depth. 

Included with this soil in mapping are small areas of 
poorly drained Tonka soils and very poorly drained Parnell 
soils. These soils make up 0 to 10 percent of the unit. They 
occupy shallow depressions and potholes. 

Permeability is moderate in the subsoil and moderately 
slow in the substratum. Available water capacity is high. 
Surface runoff is slow. This soil can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is moderate. Potential frost action 
also is moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland and hayland. 
This soil has good potential for range grasses, wind- 
breaks, most of the cultivated crops commonly grown in 
the county, openland and rangeland wildlife habitat, 
sewage lagoons, sanitary landfills, and recreation uses. 
The potential for septic tank absorption fields and com- 
munity development is fair. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazards of soil blowing and 
water erosion are slight. Stubble mulch, minimum tillage, 
stripcropping, and windbreaks help to control soil blowing 
and erosion and maintain the organic-matter content, fer- 
tility, and tilth. 
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The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling soil blowing and in protect- 
ing the soil. Proper stocking rates and uniform distribu- 
tion of grazing keep the soil and the grasses in good con- 
dition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is suited to building site development and to 
most engineering uses. The slow absorption of septic tank 
effluent can be overcome by enlarging the absorption 
field. If buildings are constructed on this soil, the effects 
of shrinking and swelling can be overcoine by strengthen- 
ing foundations and basement walls. Capability subclass 
IIc; Overflow range site. 

104—Magnus silty clay loam. This level, deep, well 
drained soil is on bottom land and low terraces. It is rare- 
ly or commonly flooded. Most drainageways are indistinct. 
Slopes are mostly long and smooth. Individual areas are 
mostly irregular in shape and range from 10 to 80 acres 
mM size. 

Typically, the surface layer is about 16 inches thick. 
The upper part is very dark grayish brown silty clay 
loam, and the lower part is very dark grayish brown silty 
clay. The subsoil is about 13 inches of dark grayish brown 
silty clay that has thin strata of silty clay loam. The sub- 
stratum to a depth of about 60 inches is grayish brown 
and dark grayish brown silty clay loam that has thin 
strata of silt loam and silty clay. One or more dark 
colored, buried layers are evident in most places. In 
places the surface layer is silty clay. In some areas it is 
not so dark colored. 

Included with this soil in mapping are small areas of 
Straw soils. These soils make up 5 to 15 percent of the 
unit. The Straw soils contain less clay and more sand than 
this Magnus soil. 

Permeability is slow or moderately slow, and available 
water capacity is high. Surface runoff is slow. The surface 
layer can be easily tilled within a fairly narrow range in 
moisture content. It tends to puddle and crust following 
heavy rains. The shrink-swell potential is high. Potential 
frost action is moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland and hayland. 
This soil has good potential for most of the cultivated 
crops commonly grown in the county and for range 
grasses, windbreaks, and openland wildlife habitat. If pro- 
tected against flooding, it has good potential for sewage 
lagoon areas. The potential for recreation areas and ran- 
geland wildlife habitat is fair. The potential for septic 
tank absorption fields and sanitary landfills is fair if the 
soil is protected against flooding. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The main concerns of management 
are the flood hazard and the hazard of erosion. Crop 
residue management, stubble mulch, minimum tillage, 
stripcropping, and windbreaks reduce the erosion hazard. 


The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil unless the pasture or range is overgrazed. Proper 
stocking rates and uniform distribution of grazing keep 
the range grasses and the soil in good condition. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. 

This soil is poorly suited to sanitary facilities and com- 
munity development unless it is protected against flood- 
ing: The slow absorption of septic tank effluent can be 
overcome by enlarging the absorption field. If buildings 
are constructed on this soil, the effects of shrinking and 
swelling can be overcome by strengthening foundations 
and basement walls. Onsite investigation is needed to 
determine the frequency and duration of floods. Capabili- 
ty subclass IIe; Overflow range site. 

108—Belfield-Straw silt loams, 1 to 3 percent slopes. 
This map unit consists of deep, nearly level, well drained 
soils on bottom land and low terraces. Most areas are only 
rarely flooded, but some are occasionally flooded for a 
brief period. Most are crossed by shallow drainageways, 
but in places the drainage pattern fans out and is in- 
distinct. Slopes are plane and are mostly long and smooth. 
Individual areas are irregular in shape and range from 
about 20 to 80 acres in size. They are about 50 to 70 per- 
cent Belfield soils and 15 to 35 percent Straw soils. The 
two soils are so intricately mixed or are in areas so small 
that it is not practical to separate them in mapping. 

Typically, the Belfield soil has a surface layer of very 
dark grayish brown silt loam about 8 inches thick. The 
subsurface layer is dark grayish brown clay loam about 4 
inches thick. The subsoil is about 18 inches thick. It is 
grayish brown silty clay loam in the upper part, grayish 
brown clay loam in the next part, and light brownish gray 
clay loam in the lower part. The substratum to a depth of 
about 60 inches is stratified clay loam and silty clay loam. 
It has thin strata of loam and silt loam below a depth of 
40 inches. It is light gray in the upper part and light yel- 
lowish brown in the lower part. In places the surface 
layer is loam. In some areas a dark colored, old buried 
surface layer is evident. 

Typically, the Straw soil has a surface layer of very 
dark grayish brown silt loam about 8 inches thick. The 
subsoil is silt loam about 16 inches thick. It is grayish 
brown in the upper part and dark grayish brown in the 
lower part. The substratum to a depth of about 60 inches 
is loam stratified with silt loam and fine sandy loam. The 
upper part is grayish brown, and the lower part is light 
brownish gray. In places the surface layer is loam. In 
some areas a dark, old buried surface layer is evident. 

Included with this unit in mapping are small areas of 
Harriet soils. These soils make up 0 to 10 percent of the 
unit. They are wetter than the Belfield and Straw soils 
and are shallower to soluble salts. 

Permeability is slow in the Belfield soil and moderate 
in the Straw soil. Available water capacity is high in both 
soils. The Belfield soil contains excess sodium salts. Both 
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soils can be easily tilled throughout a fairly wide range in 
moisture content. Roots are moderately restricted by the 
moderately dense subsoil in the Belfield soil. The shrink- 
swell potential is high in the Belfield soil and moderate in 
the Straw soil. Potential frost action is moderate in both 
soils. 

Most areas are cultivated. These soils have good poten- 
tial for range grasses and most of the cultivated crops 
commonly grown in the county. The Straw soil has good 
potential and the Belfield soil fair potential for wind- 
breaks. The potential for openland and rangeland wildlife 
habitat is fair. The potential for mest engineering and 
recreation uses is poor unless the soils are protected 
against flooding. 

These soils are well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of erosion is slight. The 
main concerns of management are the moderate restric- 
tion of root growth and the slow permeability in the 
Belfield soil. Flooding is also a concern, but it can be 
beneficial to range grasses and to hay and pasture plants. 
Deep-rooted crops in the cropping system, stubble mulch, 
and minimum tillage improve root growth and permeabili- 
ty and help to control soil blowing and water erosion. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil, Proper stocking rates and uniform grazing 
distribution keep the range grasses in good condition. 

These soils are suited to windbreaks and environmental 
plantings. Most of the climatically suited trees and shrubs 
can grow well. 

Unless protected against flooding, these soils are poorly 
suited to building site development and other engineering 
uses. The slow absorption of septic tank effluent can be 
overcome by enlarging the absorption field. If buildings 
are constructed on these soils, the effects of shrinking 
and swelling can be overcome by strengthening founda- 
tions and basement walls. Capability subclass IIIs; 
Belfield soil in Clayey range site, Straw soil in Overflow 
range site. 

109B--Bowhells-Zahl loams, 3 to 6 percent slopes. 
This map unit consists of deep, undulating, well drained 
soils on glacial till uplands. It is crossed by a few shallow 
drainageways in some places, but the drainage pattern is 
indistinct in most places. A few pebbles, cobbles, and 
stones are on the surface. Slopes are short and smooth. 
Individual areas are irregular in shape and range from 10 
to more than 100 acres in size. They are about 45 to 75 
percent Bowbells soils and 20 to 40 percent Zahl soils. 

The Bowbells soils are on plane and concave slopes. The 
Zahl soils are on convex slopes above the Bowbells soils. 
The two soils are so intricately mixed and are in areas so 
small that it is not practical to separate them in mapping. 

Typically, the Bowbells soil has a surface layer of very 
dark grayish brown loam about 8 inches thick. The subsoil 
is about 20 inches thick. The upper part is dark grayish 
brown loam, the next part is dark grayish brown clay 
loam, and the lower part is grayish brown clay loam. The 
substratum to a depth of about 60 inches is mottled, light 


yellowish brown clay loam. In some places the surface 
layer is silt loam. In some the dark colors do not extend 
to so great a depth. In some areas the texture is loam 
throughout, and the clay loam glacial till substratum is 
not evident. 

Typically, the Zahl soil has a surface layer of dark 
grayish brown loam about 5 inches thick. The substratum 
to a depth of about 60 inches is clay loam glacial till. It is 
light brownish gray in the upper part and light yellowish 
brown in the lower part. In tilled areas the lighter colored 
clay loam substratum is mixed with the surface layer. In 
places a grayish brown loam transitional layer is between 
the surface layer and the substratum. 

Included with this unit in mapping are small areas of 
poorly drained Tonka soils and very poorly drained Par- 
nell soils. These soils make up 0 to 10 percent of the unit. 
They occupy shallow depressions and potholes. 

Permeability is moderate in the subsoil of the Bowbells 
soil and moderately slow in the substratum. It is 
moderately slow in the Zahl soil. Available water capacity 
is high, and surface runoff is medium. The Bowbells soil 
can be easily tilled throughout a fairly wide range in 
moisture content. The Zahl soil is more difficult to till, 
especially when too wet or too dry. Potential frost action 
is moderate. The shrink-swell potential also is moderate. 

Most areas are used for cultivated crops. Some are in 
native grasses and are used as rangeland and hayland. 
These soils have good potential for range grasses, wind- 
breaks, most of the cultivated crops commonly grown in 
the county, openland wildlife habitat, and recreation uses. 
They have fair potential for septic tank absorption fields, 
sewage lagoons, community development, and rangeland 
wildlife habitat. 

These soils are well suited to wheat, oats, barley, and 
grasses and legumes. The main concerns of management 
are controlling soil blowing and erosion and maintaining 
the organic-matter content and fertility. The Bowbells soil 
is slightly susceptible and the Zahl soil moderately 
susceptible to soil blowing. Stubble mulch, minimum til- 
lage, stripcropping, grassed waterways, and windbreaks 
help to control soil blowing and erosion and maintain the 
organic-matter content, fertility, and tilth. 

The use of these soils as rangeland, pastureland, or 
hayland is effective in controlling erosion and in protect- 
ing the soil unless the range or pasture is overgrazed. 
Proper stocking rates and uniform distribution of grazing 
keep the soil and the plants in good condition. 

These soils are suited to windbreaks and environmental 
plantings. All of the climatically suited trees and shrubs 
can grow well on the Bowbells soil, and most of the cli- 
matically suited species can grow well on the Zahl soil. 

These soils are suited to building site development and 
to most engineering uses. The slow absorption of septic 
tank effluent can be overcome by enlarging the absorp- 
tion field. If buildings are constructed on these soils, the 
effects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. Capability 
subclass Ile; Bowbells soil in Silty range site, Zahl soil in 
Thin Upland range site. 
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110B—Belfield silt loam, 3 to 6 percent slopes. This 
deep, gently sloping, well drained soil is on uplands and 
terraces and in swales. Fairly well defined, shallow 
drainageways cross most areas, but the drainage pattern 
is entrenched or fans out and is indistinct in places. A 
moderately dense subsoil is at a depth of 7 to 20 inches. 
Individual areas are mostly irregular in shape and are 
less than 80 acres in size. Slopes are long and plane or 
concave. 

Typically, the surface layer is dark grayish brown silt 
loam about 13 inches thick. The subsurface layer is dark 
grayish brown silty clay loam about 3 inches thick. The 
subsoil is silty clay about 16 inches thick. It is dark gray- 
ish brown in the upper part and grayish brown in the 
lower part. The substratum to a depth of about 60 inches 
is silty clay loam. It is light brownish gray in the upper 
part and light yellowish brown in the lower part. In 
places soft, partly weathered bedrock is below a depth of 
36 inches. In some places on terraces and in swales, the 
substratum has a dark colored, old buried surface layer. 
In places, the surface layer is loam and the subsoil con- 
tains less clay. 

Included with this soil in mapping are small areas of 
Grail soils on coneave slopes and Daglum and Rhoades 
soils on plane slopes. These soils make up about 5 to 20 
percent of the unit. The Daglum and Rhoades soils have a 
denser subsoil and the Grail soils a less dense subsoil than 
this Belfield soil. 

Permeability is slow, and available water capacity is 
high. This soil receives some runoff from the higher lying 
surrounding soils. It can be easily tilled throughout a 
wide range in moisture content. Roots are restricted 
somewhat in the subsoil. The shrink-swell potential is 
high. Potential frost action is low. The subsoil contains a 
large amount of sodium. 

Most areas are cultivated. This soil has good potential 
for rangeland, crops, waste disposal facilities, and recrea- 
tion uses. It has fair potential for windbreaks, most com- 
munity development uses, and openland and rangeland 
wildlife habitat. 

This soil is well suited to wheat, oats, barley, and 
grasses and legumes. The hazard of water erosion is 
moderate, and the hazard of soil blowing is slight. Stubble 
mulch, minimum tillage, and crop residue management 
help to control erosion and soil blowing. Deep-rooted 
legumes and manure maintain the organic-matter content, 
tilth, and fertility and improve moisture intake. Grassed 
waterways and diversions help to control erosion where 
water concentrates in drainageways. If the dense subsoil 
is exposed during construction of waterways and diver- 
sions, recovering the surface with topsoil provides a good 
seedbed. 

The use of this soil as rangeland, pastureland, or hay- 
land is effective in controlling erosion and in protecting 
the soil. Proper stocking rates and uniform distribution of 
grazing keep the pasture and the soil in good condition. 

This soil is suited to windbreaks and environmental 
plantings. Some of the climatically suited trees and 
shrubs can grow well. 


This soil is suited to building site development and to 
most other engineering uses. The slow absorption of sep- 
tie tank effluent can be overcome by enlarging the ab- 
sorption field. If buildings are constructed on this soil, the 
effects of shrinking and swelling can be overcome by 
strengthening foundations and basement walls. Capability 
subclass IIIe; Clayey range site. 

111—Pits, gravel. This map unit is in areas from which 
the soil material has been removed in order to mine the 
underlying sand and gravel. Most areas are used only for 
mining of the remaining sand and gravel. The potential 
for most farming and engineering uses is poor. The poten- 
tial for trees and shrubs, wildlife habitat, and recreation 
areas also is poor. 

This map unit generally is unsuited to farming unless it 
is leveled and top dressed with suitable topsoil. It is dif- 
ficult to revegetate unless it is reclaimed with topsoil. In 
unreclaimed areas, climatically suited trees and shrubs 
can be planted on pit bottoms for wildlife habitat and for 
esthetic value. 

This map unit generally is unsuited to sanitary facilities 
and building site development unless it is leveled and 
reclaimed. Drainage outlets should be provided in ponded 
areas and in areas where the water table is seasonally 
high. Onsite investigation is needed to predict the 
behavior of this unit for such uses as sanitary facilities 
and building sites. Capability subclass VIIIs; not assigned 
to a range site. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. It 
is useful in adjusting land use, including urbanization, to 
the limitations and potentials of natural resources and the 
environment. Also, it can help avoid soil-related failures 
in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive notes 
about the nature of the soils and about unique aspects of 
behavior of the soils. These notes include data on erosion, 
drought damage to specifie crops, yield estimates, flood- 
ing, the functioning of septic tank disposal systems, and 
other factors affecting the productivity, potential, and 
limitations of the soils under various uses and manage- 
ment. In this way, field experience and measured data on 
soil properties and performance are used as a basis for 
predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, rangeland, 
and woodland, as sites for buildings, highways and other 
transportation systems, sanitary facilities, and parks and 
other recreation facilities, and for wildlife habitat. From 
the data presented, the potential of each soil for specified 
land uses can be determined, soil limitations to these land 
uses can be identified, and costly failures in houses and 
other structures, caused by unfavorable soil properties, 
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can be avoided. A site where soil properties are favorable 
can be selected, or practices that will overcome the soil 
limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivi- 
ty of the survey area or other broad planning area and on 
the environment. Productivity and the environment are 
closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, or 
very firm soil horizons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, side- 
walks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


Epwarp R. WEIMER, agronomist, Soil Conservation Service, helped 
prepare this section. 

The major management concerns in the use of the soils 
for crops and pasture are described in this section. In ad- 
dition, the crops or pasture plants best suited to the soil, 
including some not commonly grown in the survey area, 
are discussed; the system of land capability classification 
used by the Soil Conservation Service is explained; and 
the estimated yields of the main crops and hay and 
pasture plants are presented for each soil. 

This section provides information about the overall 
agricultural potential of the survey area and about the 
management practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, planners, 
conservationists, and others. For each kind of soil, infor- 
mation about management is presented in the section 
“Soil maps for detailed planning.” Planners of manage- 
ment systems for individual fields or farms should also 
consider the detailed information given in the description 
of each soil. 

About 282,000 acres in Mercer County was used for 
crops and pasture in 1975, according to the Agricultural 
Stabilization and Conservation Service. Of this total, 
about 100,000 acres was used for hard red spring wheat; 
30,000 acres for oats; 15,000 acres for corn, mostly silage; 
6,000 acres for barley; 5,000 acres for flax; 51,000 acres 
for hayland, mostly an alfalfa-grass mixture; and 4,000 
acres for tame pasture. About 71,000 acres was summer 
fallow. 

The acreage of a close-grown crop, such as wheat, has 
increased, whereas the acreage of tame pasture, row 
crops, hayland, and summer fallow has decreased. The 
shift in cropland use is a result of economic factors and 
changes in agricultural programs. 


The total acreage of cropland is gradually decreasing as 
a result of mining for lignite coal and, to a minor extent, 
urbanization. Many mined areas were once cropland. Ap- 
proximately 4,000 acres has been mined, and the mined 
acreage is expected to increase at a higher rate in the fu- 
ture. The use of this soil survey to help make land-use 
decisions that will influence the future role of farming in 
the county is described under the heading “General soil 
map for broad land-use planning.” 

The potential of the soils in Mercer County for in- 
creased production of cultivated grain crops is good. 
About 20,000 acres of potentially good cropland is range- 
land; 4,000 acres, tame pasture; 51,000 acres, hayland; and 
71,000 acres, summer fallow. Almost 20 percent of the 
acreage used as cropland, however, is marginal and is 
best suited as pastureland and rangeland. Production can 
be increased by using continuous cropping systems, apply- 
ing fertilizer, and extending the latest crop production 
technology to all cropland in the county. The information 
contained in this soil survey report can greatly facilitate 
the application of such technology. 

Soil erosion is the major soil problem on much of the 
cropland in Mercer County. Other concerns of manage- 
ment are excess sodium salts, clayey or sandy textures, 
conservation of soil moisture, and maintenance of fertility 
and tilth. 

Nearly all of the cropped soils are subject to soil blow- 
ing. Those that are highly susceptible are the Flaxton, 
Lihen, Vebar, Velva, Krem, Lefor, Parshall, and Noonan 
fine sandy loams. These soils have a high percentage of 
sand in the surface layer. Other cropped soils that are 
subject to soil blowing are Lawther, Lohler, Havrelon, 
Banks, Colvin, Mandan, Moreau, and Zahl soils. They are 
subject to soil blowing because they have a high content 
of lime, clay, or very fine sand. They are easily damaged 
by strong winds, if they are dry and are bare of vegetation 
and surface mulch. 

Among the measures that are effective in controlling 
soil blowing are wind stripcropping, buffer strips, 
minimum tillage, continuous cropping, windbreaks, cover 
crops, timely tillage, and crop residue management. A 
combination of these methods generally is most effective. 

Water erosion is a major problem on most of the 
cropland in the survey area. Some of the soils that are 
subject to soil blowing are also subject to water erosion. 
Generally, soils having slopes that are more than 3 per- 
cent and are long and smooth are highly susceptible to 
water erosion. Even some nearly level soils receiving ru- 
noff from higher lying soils are subject to gullying. Soil 
erosion on cropland lowers the productivity of the soil 
and results in sediment entering streams. Control of ero- 
sion minimizes the pollution of streams by sediment and 
improves the quality of water for municipal use, for 
recreation, and for fish and wildlife. 

Many soils used as cropland have long and smooth 
slopes. Such soils, for example, Amor-Werner loams, 6 to 
9 percent slopes, are subject to gullying in drainageways. 
Gullying can be controlled by reducing runoff and 
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establishing and maintaining grassed waterways. Contour 
tillage, terraces and diversions, contour striperopping, 
crop residue management, cover crops, and grasses and 
legumes in the cropping system also help to control ero- 
sion. Contour stripcropping and tillage are not practical 
on some soils having short and smooth slopes, for exam- 
ple, Williams loam, 3 to 6 percent slopes. Minimum tillage, 
grassed waterways, crop residue management, and other 
measures minimize soil losses. 

Conservation practices that control soil blowing and 
water erosion provide protective surface cover, reduce ru- 
noff, increase infiltration of water, and maintain and im- 
prove fertility, water-holding capacity, and tilth. Applying 
commercial fertilizers, plowing green manure and bar- 
nyard manure under, and including cover crops and 
grasses and legumes in the cropping system also maintain 
fertility and tilth. 

Many soils used as cropland contain excess sodium 
salts. Belfield, Daglum, Noonan, and Moreau soils are ex- 
amples. Because sodium disperses the clay particles, the 
subsoil is dense and a crust forms on the surface. 
Permeability in these soils is slow or very slow. Prepara- 
tion of a good seedbed is difficult. Yields of grain crops 
range from fair to poor. Conservation measures are 
needed because the slow infiltration rate results in excess 
runoff. Crop residue management, manure, and deep- 
rooted crops, such as alfalfa and sweet clover, can im- 
prove the infiltration rate and reduce crust formation. 
Fall plowing prepares a good seedbed, but conservation 
measures, such as grassed waterways and contour strip- 
cropping, are needed to minimize water erosion. 

Soil moisture is conserved generally by reducing 
evaporation, minimizing runoff losses, increasing the infil- 
tration rate, and controlling weeds and soil blowing and 
water erosion. Crop residue management, windbreaks, 
minimum tillage, chemicals that control weeds, and 
summer fallow, which also controls weeds, conserve soil 
moisture. 

Maintaining tilth is important in good seed germination 
and in the infiltration of water into the soil. Maintaining 
good tilth is an important management concern for soils 
containing a high percentage of clay in the surface layer 
and for soils containing excess sodium salts. Regent, 
Grail, Savage, Lawther, Magnus, and Lohler are some of 
the soils requiring management to maintain good tilth. In- 
corporation of green manure or livestock manure, crop 
residue management, tillage at the proper moisture con- 
tent, and fall plowing help to prepare a good seedbed. If 
the soil is plowed in the fall, conservation measures that 
control soil blowing and water erosion are needed. Strip- 
cropping, grassed waterways, windbreaks, and contour 
farming minimize soil losses. 

Some soils have unfavorable characteristics, such as 
stones and poor drainage, that must be overcome before 
maximum production can be obtained. Removal of stones 
generally is necessary on soils formed on the glacial till 
plain. Williams, Bowbells, and Zahl soils are examples. 
Drainage is needed on Parnell, Tonka, Colvin, and Dim- 
mick soils, but suitable outlets are lacking in many areas. 


Field crops suited to the soils and the climate of the 
survey area include some that are not commonly grown. 
These crops include sunflower, pinto beans, safflower, 
mustard, buckwheat, sugar beets, potatoes, durum, rye, 
millet, and grass or legume seed. 

Irrigation has been of great interest in the survey area 
in recent years, but only about 2,000 acres is currently ir- 
rigated. Soils suitable for irrigation have good internal 
drainage and a good infiltration rate and respond well to 
irrigation. An important factor in determining the feasi- 
bility of irrigation is the quality of water. Water spread- 
ing is an alternative to irrigation. It is particularly suita- 
ble in areas that are too small or irregular in shape for 
sprinkler systems or gravity systems. 

Information about the design of erosion-control prac- 
tices for each kind of soil is contained in the Technical 
Guide, available in local offices of the Soil Conservation 
Service. The latest information and suggestions about the 
crops commonly grown in the county and about special 
crops can be obtained from local offices of the Coopera- 
tive Extension Service and the Soil Conservation Service. 


Yields per acre 


The average yields per acre that can be expected of the 
principal crops under a high level of management are 
shown in table 5, In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence 
of an estimated yield indicates that the crop is not suited 
to or not commonly grown on the soil or that a given crop 
is not commonly irrigated. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate and 
the soil. A few farmers may be obtaining average yields 
higher than those shown in table 5. 

The management needed to achieve the indicated yields 
of the various crops depends on the kind of soil and the 
crop. Such management provides drainage, erosion con- 
trol, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate tillage practices, including time of tillage and 
seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 
insects; favorable soil reaction and optimum levels of 
nitrogen, phosphorus, potassium, and trace elements for 
each crop; effective use of crop residues, barnyard 
manure, and green-manure crops; harvesting crops with 
the smallest possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
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to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local of- 
fices of the Soil Conservation Service and the Coopera- 
tive Extension Service can provide information about the 
management concerns and productivity of the soils for 
these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for in- 
terpretations designed to show suitability and limitations 
of groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. A survey 
area may not have soils of all classes. 

Capability classes, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals in- 
dicate progressively greater limitations and narrower cho- 
ices for practical use. The classes are defined as follows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants, or that require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, ¢, w, s, or c¢, 
to the class numeral, for example, Ile. The letter e shows 
that the main limitation is risk of erosion unless close- 


growing plant cover is maintained; w shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by ar- 
tificial drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and ¢, used in 
only some parts of the United States, shows that the 
chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by 2, s, or c because the soils in class 
V are subject to little or no erosion, though they have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The capability subclass is identified in the description 
of each soil map unit in the section “Soil maps for 
detailed planning.” 


Rangeland 


James L. KRAMER, range conservationist, Soil Conservation Service, 
helped prepare this section. 


About 46 percent of Mercer County is rangeland. About 
half of the total farm income is derived from livestock, 
principally cattle. Cow-calf operations are dominant. The 
size of ranches ranges from about 1,000 to 15,000 acres. 

On many ranches the forage produced on rangeland is 
supplemented by crop stubble and small grain. In winter 
the native forage is often supplemented with protein con- 
centrate. Creep feeding of calves and yearlings to in- 
crease market weight is practiced on some ranches. 

Where climate and topography are about the same, dif- 
ferences in the kind and amount of vegetation that range- 
land can produce are related closely to the kind of soil. 
Effective management is based on the relationships 
among soils, vegetation, and water. 

Table 6 shows, for each kind of soil, the name of the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the charac- 
teristic vegetation; and the expected percentage of each 
species in the composition of the potential natural plant 
community. Soils not listed cannot support a natural plant 
community of predominately grasses, grasslike plants, 
forbs, or shrubs suitable for grazing or browsing. The fol- 
lowing are explanations of column headings in table 6. 

A range site is a distinctive kind of rangeland that dif- 
fers from other kinds of rangeland in its ability to 
produce a characteristic natural plant community. Soils 
that produce a similar kind, amount, and proportion of 
range plants are grouped into range sites. For those areas 
where the relationship between soils and vegetation has 
been established, range sites can be interpreted directly 
from the soil map. Properties that determine the capacity 
of the soil to supply moisture and plant nutrients have 
the greatest influence on the productivity of range plants. 
Depth to bedrock, sodium salt content, and slope are also 
important. 

Total production refers to the amount of vegetation 
that can be expected to grow annually on well managed 
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rangeland that is supporting the potential natural plant 
community. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year the amount and distribution of 
precipitation and the temperatures are such that growing 
conditions are substantially better than average; in a nor- 
mal year these conditions are about average for the area; 
in an unfavorable year, growing conditions are well below 
average, generally because of low available soil moisture. 

Dry weight refers to the total air-dry vegetation 
produced per acre each year by the potential natural 
plant community. Vegetation that is highly palatable to 
livestock and vegetation that is unpalatable are included. 
Some of the vegetation can also be grazed extensively by 
wildlife. 

Characteristic species of grasses, grasslike plants, 
forbs, and shrubs that make up most of the potential 
natural plant community on each soil are listed by com- 
mon name. Under Composition, the expected proportion 
of each species is presented as the percentage, in air-dry 
weight, of the total annual production of herbaceous and 
woody plants. The amount that can be used as forage de- 
pends on the kinds of grazing animals and on the grazing 
season. Generally all of the vegetation produced is not 
used. 

Range management requires, in addition to knowledge 
of the kinds of soil and the potential natural plant com- 
munity, an evaluation of the present condition of the 
range vegetation in relation to its potential. Range condi- 
tion is determined by comparing the present plant com- 
munity with the potential natural plant community on a 
particular range site. The more closely the existing com- 
munity resembles the potential community, the better the 
range condition. The objective in range management is to 
control grazing so that the plants growing on a site are 
about the same in kind and amount as the potential natu- 
ral plant community for that site. Such management 
generally results in the maximum production of vegeta- 
tion, conservation of water, and control of brush and of 
soil blowing and erosion. Sometimes, however, a range 
condition somewhat below the potential meets grazing 
needs, provides wildlife habitat, and protects soil and 
water resources. Soil survey information and rangeland 
inventories can greatly facilitate the proper management 
of rangeland. 

Many soils in the southwestern part of the county are 
shallow over soft bedrock and generally are moderately 
steep to very steep. They support short grasses, and 
potential productivity is low because of the excess runoff 
and the shallow root zone. Many soils in the southwestern 
part contain excess sodium salts. Roots are restricted by 
a dense subsoil in many of these soils. Also, they are una- 
ble to extract some of the soil moisture because of the 
sodium salts and a high content of clay, which holds some 
of the soil moisture under tension. In the southeastern 
part of the county are large areas of sandy soils where 
blowouts and sand dunes are evident. These soils are very 
droughty and are highly susceptible to soil blowing. 


Windbreaks and environmental plantings 


ELMER R. UMLAND, forester, Soil Conservation Service, helped 
prepare this section. 

Approximately 13,000 acres in Mercer County is native 
woodland. Most of the native trees and shrubs grow on 
Havrelon, Lohler, and Banks soils on bottom land along 
the Missouri River; on Arnegard, Grail, Parshall, and 
Grassna soils in adjacent swales and on terraces; and on 
Straw, Velva, and Magnus soils on bottom land along the 
Knife River and other major creeks. 

The chief trees and shrubs are American elm, eastern 
cottonwood, green ash, bur oak, boxelder, native plum, 
Woods rose, juneberry, chokecherry, western snowberry, 
and shrub willow. 

The early settlers used trees for lumber, fence posts, 
and fuel. Currently, the trees and shrubs are used chiefly 
for erosion control, wildlife habitat, recreation, esthetic 
purposes, and protection of livestock, watersheds, homes, 
gardens, and crops. 

Windbreaks have been planted in Mercer County since 
the days of the early settlers. Most have provided protec- 
tion for farmsteads and livestock. Trees are still needed 
around many farmsteads, but the major need is for wind- 
breaks in cultivated areas where the hazard of soil blow- 
ing is serious. 

Windbreaks provide many environmental benefits. 
They reduce the risk of soil blowing; protect crops, 
gardens, and orchards from wind damage and from 
moisture loss through evaporation; keep dust away from 
farmsteads and roads; provide food, cover, and nests for 
wildlife; protect homes; reduce fuel needs, livestock feed 
requirements, and noise; purify the air; provide a cooling 
effect during summer; and beautify the countryside. 

The establishment of a windbreak depends upon the 
careful selection of trees and shrubs that are suited to 
the soil, on suitable preparation of the site, on the location 
and design of the windbreak, and on adequate main- 
tenance after the trees are planted. Grasses and weeds 
must be eliminated before the planting is made and 
should be controlled for the entire life of the windbreak. 
Some replanting is likely to be needed during the first 
and second years after the initial planting. 

Windbreaks are established to protect livestock, 
buildings, and yards from wind and snow. Windbreaks 
also help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-grow- 
ing broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wil- 
dlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The plants, 
mostly evergreen shrubs and trees, are closely spaced. A 
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healthy planting stock of suitable species planted properly 
on a well prepared site and maintained in good condition 
can insure a high degree of plant survival. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 20 
years. The estimates in table 7, based on measurements 
and observation of established plantings that have been 
given adequate care, can be used as a guide in planning 
windbreaks and screens. Additional information about 
planning windbreaks and screens and the planting and 
care of trees can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension Ser- 
vice or from nurserymen. 


Engineering 


RICHARD S. BERGANTINE, engineer, Soil Conservation Service, helped 
prepare this section. 

This section provides information about the use of soils 
for building sites, sanitary facilities, construction material, 
and water management. Among those who can benefit 
from this information are engineers, landowners, commu- 
nity planners, town and city managers, land developers, 
builders, contractors, and farmers and ranchers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hardness 
of bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of absorbed cations were also considered. 

On the basis of information assembled about soil pro- 
perties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in en- 
gineering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select. potential residential, com- 
mercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 


streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc- 
tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices ov 
general designs that will overcome unfavorable soil pro- 
perties and minimize soil-related failures. Limitations to 
the use of these data, however, should be well understood. 
First, the data are generally not presented for soil 
material below a depth of 5 or 6 feet. Also, because of the 
scale of the detailed map in this soil survey, small areas 
of soils that differ from the dominant soil may be in- 
cluded in mapping. Thus, these data do not elinuinate the 
need for onsite investigations, testing, and analysis by 
personnel having expertise in the specific use contem- 
plated. 

The information is presented mainly in tables. Table 8 
shows, for each kind of soil, the degree and kind of limita- 
tions for building site development; and table 9, for sani- 
tary facilities. Table 11 shows the kind of limitations for 
water management. Table 10 shows the suitability of each 
kind of soil as a source of construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this sur- 
vey, can be used to make additional interpretations and to 
construct interpretive maps for specific uses of land. 

Some of the terms used in this soil survey have a spe- 
cial meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 8. A slight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A 
moderate limitation indicates that soil properties and site 
features are unfavorable for the specified use, but the 
limitations can be overcome or minimized by special 
planning and design. A severe limitation indicates that one 
or more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in construc- 
tion effort, special design, or intensive maintenance is 
required. For some soils rated severe, such costly mea- 
sures may not be feasible. 
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Shallow excavations are made for pipelines, sewerlines, 
communications and power transmission lines, basements, 
open ditches, and cemeteries. Such digging or trenching is 
influenced by soil wetness caused by a seasonal high 
water table; the texture and consistence of soils; the ten- 
dency of soils to cave in or slough; and the presence of 
very firm, dense soil layers, bedrock, or large stones. In 
addition, excavations are affected by slope of the soil and 
the probability of flooding. Ratings do not apply to soil 
horizons below a depth of 6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or ex- 
tremely, firm horizons, usually difficult to excavate, is in- 
dicated. 

Dwellings and small commercial buildings referred to 
in table 8 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial buildings 
without basements and for dwellings with and without 
basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the structure 
from settling or shear failure of the foundation does not 
occur. These ratings were determined from estimates of 
the shear strength, compressibility, and shrink-swell 
potential of the soil. Soil texture, plasticity and in-place 
density, potential frost action, soil wetness, and depth to a 
seasonal high water table were also considered. Soil wet- 
ness and depth to a seasonal high water table indicate 
potential difficulty in providing adequate drainage for 
basements, lawns, and gardens. Depth to bedrock, slope, 
and large stones in or on the soil are also important con- 
siderations in the choice of sites for these structures and 
were considered in determining the ratings. Susceptibility 
to flooding is a serious hazard. 

Local roads and streets referred to in table 8 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying soil 
material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill] material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capaci- 
ty used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and con- 
tent of large stones affect stability and ease of excava- 
tion. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 


soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 9 shows the degree and kind of limitations 
of each soil for such uses and for use of the soil as daily 
cover for landfills. It is important to observe local or- 
dinances and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if soderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive main- 
tenance is required. Soil suitability is rated by the terms 
good, fair, or poor, which, respectively, mean about the 
same as the terms slight, moderate, and severe. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for this 
use. The soil properties and site features considered are 
those that affect the absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are in- 
stalled on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the ef- 
fluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tark absorption fields, a 
system to lower the seasonal water table can be installed 
or the size of the absorption field can be increased so that 
performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and cut 
slopes or embankments of compacted soil material. Aero- 
bic lagoons generally are designed to hold sewage within 
a depth of 2 to 5 feet. Nearly impervious soil material for 
the lagoon floor and sides is required to minimize seepage 
and contamination of ground water. Soils that are very 
high in content of organic matter and those that have 
cobbles, stones, or boulders are not suitable. Unless the 
soil has very slow permeability, contamination of ground 
water is a hazard where the seasonal high water table is 
above the level of the lagoon floor. In soils where the 
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water table is seasonally high, seepage of ground water 
into the lagoon can seriously reduce the lagoon’s capacity 
for liquid waste. Slope, depth to bedrock, and susceptibili- 
ty to flooding also affect the suitability of sites for 
sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soil material af- 
fect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in ex- 
cavated trenches or on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy 
vehicular traffic. Risk of polluting ground water and traf- 
ficability affect the suitability of a soil for this use. The 
best soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, and 
are not subject to flooding. Clayey soils are likely to be 
sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse increases 
the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches. 

Unless otherwise stated, the limitations in table 9 apply 
only to the soil material within a depth of about 6 feet. If 
the trench is deeper, a limitation of slight or moderate 
may not be valid. Site investigation is needed before a 
site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the bor- 
row areas. These factors include slope, erodibility, and 
potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 10 by ratings of 


good, fair, or poor. The texture, thickness, and organic- 
matter content of each soil horizon are important factors 
in rating soils for use as construction materials. Each soil 
is evaluated to the depth observed, generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. The 
performance of soil after it is stabilized with lime or ce- 
ment is not considered in the ratings, but information 
about some of the soil properties that influence such per- 
formance is given in the descriptions of the soil series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during exeavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 14 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soils rated 
fair have a plasticity index of less than 15 and have other 
limiting features, such as moderate shrink-swell potential, 
moderately steep slopes, wetness, or many stones. If the 
thickness of suitable material is less than 3 feet, the en- 
tire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 10 provide 
guidance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 
fair has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Coarse frag- 
ments of soft bedrock material, such as shale and silt- 
stone, are not considered to be sand and gravel. Fine- 
grained soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 
to support plantlife. Also considered is the damage that 
can result at the area from which the topsoil is taken. 

The ease of excavation is influenced by the thickness of 
suitable material, wetness, slope, and amount of stones. 
The ability of the soil to support plantlife is determined 
by texture, structure, and the amount of soluble salts or 
toxie substances. Organie matter in the Al or Ap horizon 
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greatly increases the absorption and retention of moisture 
and nutrients. Therefore, the soil material from these 
horizons should be carefully preserved for later use. 

Soils rated good have at least 16 inches of friable loamy 
material at their surface. They are free of stones and cob- 
bles, are low in content of gravel, and have gentle slopes. 
They are low in soluble salts that can limit or prevent 
plant growth. They are naturally fertile or respond well 
to fertilizer. They are not so wet that excavation is dif- 
ficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as Al or Ap in the soil se- 
ries descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 11 the soil and site features that affect 
use are indicated for each kind of soil. This information is 
significant in planning, installing, and maintaining water- 
control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organic 
matter in a soil downgrade the suitability of a soil for use 
in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; suscepti- 
bility to flooding; salinity and alkalinity; and availability 
of outlets for drainage. 

Irrigation is affected by such features as slope, suscep- 
tibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root. zone, rate of water intake at the surface, permeabili- 
ty of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water table. 


Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a slope 
to intercept runoff. They allow water to soak into the soil 
or flow slowly to an outlet. Features that affect suitabili- 
ty of a soil for terraces are uniformity and steepness of 
slope; depth to bedrock, hardpan, or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff to 
outlets at a nonerosive velocity. Features that affect the 
use of soils for waterways are slope, permeability, erodi- 
bility, wetness, and suitability for permanent vegetation. 


Recreation 


ERLING B. PopoL., biologist, Soil Conservation Service, helped 
prepare this section. 

Most of the recreation developments in Mercer County 
are along Lake Sakakawea and on the flood plains ad- 
jacent to Beulah and Hazen. About 1,300 acres along Lake 
Sakakawea has been developed. About half of this acre- 
age is under Federal management and half under State 
management. Beulah and Hazen each manage a tract 
along the lake. All of this land is under Corps of En- 
gineers title. 

City developments, mostly on the flood plain along the 
Knife River, total about 150 acres. They provide play 
areas and facilities for pienicing, camping, swimming, and 
golfing. 

The State Game and Fish Department manages and the 
Corps of Engineers and a mining company own three 
areas totaling 2,260 acres, most of which is open to the 
public for hunting. This acreage is more than half of the 
4,300 acres of land available for public use. 

The soils of the survey area are rated in table 12 ac- 
cording to limitations that affect their suitability for 
recreation uses. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but im- 
portant in evaluating a site, are location and accessibility 
of the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, ac- 
cess to water, potential water impoundment sites availa- 
ble, and either access to public sewerlines or capacity of 
the soil to absorb septic tank effluent. Soils subject to 
flooding are limited, in varying degree, for recreation use 
by the duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, dura- 
tion, intensity, and frequency of flooding is essential in 
planning recreation facilities. 

The degree of the limitation of the soils is expressed as 
slight, moderate, or severe. Slight means that the soil pro- 
perties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that the 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be off- 
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set only by costly soil reclamation, special design, inten- 
sive maintenance, limited use, or by a combination of 
these measures. 

The information in table 12 can be supplemented by in- 
formation in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 9, and interpretations for dwellings without base- 
ments and for local roads and streets, given in table 8. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have gentle slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Steep slopes and stones 
or boulders can greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or stones 
or boulders that will increase the cost of shaping sites or 
of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to ob- 
tain a uniform grade, the depth of the soil over bedrock 
or hardpan should be enough to allow necessary grading. 

Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty when 
dry, and are not subject to flooding more than once dur- 
ing the annual period of use. They should have level to 
moderately steep slopes and have few or no stones or 
boulders on the surface. 


Wildlife habitat 


Eruinc B. Popout, biologist, Soil Conservation Service, helped 
prepare this section. 


Wildlife and fish provide an opportunity for outdoor ac- 
tivities and enjoyment. An average of one person or more 
from each household takes part in outdoor activities re- 
lated to fish and wildlife in Mercer County. 

Because of an increase in farming and ranching, the 
wildlife population has been reduced to less than 5 per- 
cent of that before settlement, mostly by the removal of 
the large animals. Most of the bird species that inhabited 
the survey area before settlement still inhabit the area. 
Some of the river fishing has been converted to reservoir 
fishing. In recent years Mercer County has been the loca- 
tion for about 4 percent of the statewide sharp-tailed 


grouse harvest, 2 percent of the statewide partridge har- 
vest, and 4 percent of the statewide pheasant harvest. It 
provides opportunities for less than 1 percent of the 
statewide waterfowl! hunting. 

Fishing is largely limited to the Missouri River and 
Lake Sakakawea. Popular species are northern pike, wal- 
leye, sauger, trout, blackbass, crappie, and catfish. Public 
access to Lake Sakakawea is good, but public access to 
the Missouri River is very limited. 

The 13,000 acres of trees and shrubs in the county is 
very important to the wildlife. Dozens of bird species 
common to the eastern deciduous forests inhabit the 
wooded areas. Most prairie wildlife depend on woody 
plants during some part of the year for food or cover. 
Soils with the best potential for woodland wildlife habitat 
are on bottom land, in some of the drainageways, and on 
north-facing slopes. Wildlife using woody plants as 
habitat are mule deer and white-tailed deer, brown bat, 
white-footed mouse, porcupine, raccoon, Swainson’s hawk, 
red-tailed hawk, mourning dove, kingbirds, brown 
thrasher, sharp-tailed grouse, yellow warbler, wood- 
peckers, and least flycatcher. 

The wildlife that inhabit areas of the map units 
described under the heading ‘General soil map for broad 
land-use planning” are specified in the following para- 
graphs. Use and management of the soils in these map 
units are similar. 

The soils in the Williams-Zahl, Williams-Bowbells, and 
Williams-Wilton-Temvik map units formed in glacial till. 
Many areas are cultivated. Pheasants are numerous. Ran- 
geland wildlife, such as sharp-tailed grouse and white- 
tailed deer, are few because the amount of native grasses 
and the number of wooded areas is limited. The areas of 
natural wetland provide good waterfowl habitat and hunt- 
ing opportunities. 

The soils in the Flaxton-Williams and Lihen-Seroco- 
Telfer map units are mantled with loamy and sandy 
material. About 50 percent of the acreage of the Flaxton- 
Williams map unit is cultivated, and some is natural wet- 
land. As a result, this unit provides habitat for openland 
and wetland wildlife, such as pheasants and ducks. The 
Lihen-Seroco-Telfer map unit has a good sharp-tailed 
grouse population and a low pheasant population because 
the amount of cropland is small, 

The Belfield-Wiliams-Vebar, Williams-Cabba, Cabba- 
Williams-Temvik, and Williams-Belfield-Amor map units 
formed in glacial and residual material. The population of 
pheasant, sharp-tailed grouse, or deer varies depending 
on the location of a land use that favors these kinds of 
wildlife. 

The Cabba-Cohagen, Cabba-Rhoades, and Rhoades- 
Belfield-Moreau map units are on residual plains. The wil- 
dlife population tends to be lower than the average for 
the county because the soils are shallower and less 
productive. The habitat for deer is fair. 

The Straw-Velva and Havrelon-Lohler map units are 
on flood plains along rivers and streams. Cleared and 
farmed areas have a good pheasant population. These 
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map units provide the bulk of the winter habitat for 
sharp-tailed grouse and for deer. 

Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they af- 
fect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water (fig. 14). If any one of these elements is missing, is 
inadequate, or is inaccessible, wildlife either are scarce or 
do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 18, the soils in the survey area are rated ac- 
cording to their potential for supporting the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of 
management needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results, A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils having 
such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used 
by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also considera- 
tions. Examples of grain and seed crops are corn, wheat, 
rye, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife food 
and cover. Major soil properties that affect the growth of 
grasses and legumes are depth of the root zone, texture 
of the surface layer, available water capacity, wetness, 
surface stoniness, flood hazard, and slope. Soil tempera- 


ture and soil moisture are also considerations. Examples 
of grasses and legumes are wheatgrass, bromegrass, 
clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that pro- 
vide food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, surface stoniness, and flood hazard. Soil tem- 
perature and soil moisture are also considerations. Exam- 
ples of wild herbaceous plants are bluestem, goldenrod, 
wheatgrass, and grama. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, or foliage used by wildlife or that pro- 
vide cover and shade for some species of wildlife. Major 
soil properties that affect the growth of shrubs are depth 
of the root zone, available water capacity, salinity, and 
moisture. Examples of shrubs are silverberry, chokecher- 
ry, snowberry, and big sagebrush. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are smart- 
weed, saltgrass, and cordgrass and rushes, sedges, and 
reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas are 
to be developed. Examples of shallow water areas are 
marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas in- 
clude gray partridge, pheasant, horned lark, meadowlark, 
grasshopper sparrow, vesper sparrow, cottontail rabbit, 
badger, and red fox. 

Wetiand habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
herons, redwing blackbird, shore birds, muskrat, and 
mink. 

Rangeland habitat consists of areas of wild herbaceous 
plants and shrubs. Wildlife attracted to rangeland include 
antelope, white-tailed deer, mule deer, meadowlark, lark 
bunting, jackrabbit, coyote, horned lark, sharp-tailed 
grouse, and chestnut-collared longspur. 
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Soil properties 


Extensive data about soil properties are summarized on 
the following pages. The two main sources of these data 
are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon in 
the profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially pro- 
perties that cannot be estimated accurately by field ob- 
servation. Laboratory analyses are not conducted for all 
soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby sur- 
vey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of en- 
gineering properties, the engineering classifications, and 
the physical and chemical properties of each major 
horizon of each soil in the survey area. They also present 
data about pertinent soil and water features. 


Engineering properties 


Table 14 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 14 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon is given for 
each soil series in the section “Soil series and morpholo- 

Texture ig described in table 14 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 per- 
cent sand. If a soil contains gravel or other particles 
coarser than sand, an appropriate modifier is added, for 
example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 


The two systems commonly used in classifying soils for 
engineering-use are the Unified Soil Classification System 
(Unified) (2) and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (2). 

The Unified system classifies soils according to proper- 
ties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, CL- 
ML. 

The AASHTO system classifies soils according to those 
properties that affect their use in highway construction 
and maintenance. In this system a mineral soil is clas- 
sified in one of seven basic groups ranging from A-} 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec- 
tion. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-l-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. These 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The estimated classification, 
without group index numbers, is given in table 14. Also in 
table 14 the percentage, by weight, of rock fragments 
more than 3 inches in diameter is estimated for each 
major horizon. These estimates are determined mainly by 
observing volume percentage in the field and then con- 
verting that, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These in- 
dexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators in 
making general predictions of soil behavior. Range in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made during 
the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across clas- 
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sification boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 15 shows estimated values for several soil charac- 
teristics and features that affect behavior of soils in en- 
gineering uses. These estimates are given for each major 
horizon, at the depths indicated, in the typical pedon of 
each soil. The estimates are based on field observations 
and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil fea- 
tures as plowpans and surface crusts. Permeability of the 
soil is an important factor to be considered in planning 
and designing drainage systems, in evaluating the poten- 
tial of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
systems. 

Soil reaction is expressed as a range in pH values. The 
range in pH of each major horizon is based on many field 
checks. For many soils, the values have been verified by 
laboratory analyses. Soil reaction is important in selecting 
the crops, ornamental plants, or other plants to be grown; 
in evaluating soil amendments for fertility and stabiliza- 
tion; and in evaluating the corrosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 25 
degrees C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirrigated 
soils. The salinity of individual irrigated fields is affected 
by the quality of the irrigation water and by the frequen- 
cy of water application. Hence, the salinity of individual 
fields can differ greatly from the value given in table 15. 
Salinity affects the suitability of a soil for crop produc- 
tion, its stability when used as a construction material, 
and its potential to corrode metal and concrete. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils, For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also in- 


fluence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless special 
designs are used. A high shrink-swell potential indicates 
that special design and added expense may be required if 
the planned use of the soil will not tolerate large volume 
changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated steel 
or concrete. The rate of corrosion of uncoated steel is re- 
lated to soil moisture, particle-size distribution, total acidi- 
ty, and electrical conductivity of the soil material. The 
rate of corrosion of concrete is based mainly on the 
sulfate content, texture, and acidity of the soil. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Uncoated steel intersecting soil boundaries or soil 
horizons is more susceptible to corrosion than an installa- 
tion that is entirely within one kind of soil or within one 
soil horizon. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according to 
the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine sands. 
These soils are extremely erodible, so vegetation is dif- 
ficult to establish, They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops can 
be grown if intensive measures to control soil blowing are 
used. 

3. Sandy loams, coarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly erodi- 
ble, but crops can be grown if intensive measures to con- 
trol soil blowing are used. 

4L. Caleareous loamy soils that are less than 35 percent 
clay and more than 5 percent finely divided calcium car- 
bonate. These soils are erodible, but crops can be grown if 
intensive measures to control soil blowing are used. 

4, Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 per- 
cent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, and 
crops can easily be grown. 

7, Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
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These soils are very slightly erodible, and crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 16 contains information helpful in planning land 
uses and engineering projects that are likely to be af- 
fected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
_ placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have received 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low ru- 
noff potential) when thoroughly wet. These consist chiefly 
of deep, well drained to excessively drained sands or 
gravels. These soils have a high rate of water transmis- 
sion. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration of 
flooding and the time of year when flooding is most like- 
ly. The ratings are based on evidence in the soil profile of 
the effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing depth; 
and absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area and the extent of flooding and on infor- 
mation that relates the position of each soil on the land- 
scape to historic floods. 


The generalized description of flood hazards is of value 
in land-use planning and provides a valid basis for land- 
use restrictions. The soil data are less specific, however, 
than those provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. Esti- 
mates are based mainly on the relationship between gray- 
ish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 16 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such in- 
formation is also needed to decide whether or not con- 
struction of basements is feasible and to determine how 
septic tank absorption fields and other underground in- 
stallations will function. Also, a seasonal high water table 
affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For many 
soils, the limited depth to bedrock is a part of the defini- 
tion of the soil series. The depths shown are based on 
measurements made in many soil borings and on other 
observations during the mapping of the soils. The kind of 
bedrock and its hardness as related to ease of excavation 
is also shown. Rippable bedrock can be excavated with a 
single-tooth ripping attachment on a 200-horsepower trac- 
tor, but hard bedrock generally requires blasting. 

Potential frost action refers to the likelihood of damage 
to pavements and other structures by frost heaving and 
low soil strength after thawing. Frost action results from 
the movement of soil moisture into the freezing’ tempera- 
ture zone in the soil, which causes ice lenses to form. Soil 
texture, temperature, moisture content, porosity, permea- 
bility, and content of organic matter are the most impor- 
tant soil properties that affect frost action. It is assumed 
that the soil is not covered by insulating vegetation or 
snow and is not artificially drained. Silty and clayey soils 
that have a high water table in winter are most suscepti- 
ble to frost action. Well drained very gravelly or sandy 
soils are the least susceptible. 


Soil series and morphology 
In this section, each soil series recognized in the survey 


area is described in detail. The descriptions are arranged 
in alphabetic order by series name. 
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Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other se- 
ries. Then a pedon, a small three-dimensional area of soil 
that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (7). Unless 
otherwise noted, colors described are for dry soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described in 
the section “Soil maps for detailed planning.” 


Amor series 


The Amor series consists of moderately deep, well 
drained, moderately permeable soils on residual uplands. 
These soils formed in material weathered from soft, fine 
grained sandstone. Slope ranges from 3 to 15 percent. 

Amor soils are similar to Sen soils and are commonly 
adjacent to Cabba, Sen, Vebar, Werner, and Williams 
soils. Cabba soils lack a mollie epipedon and have soft 
bedrock at a depth of i0 to 20 inches. Sen soils have a 
fine-silty control section, and Vebar soils have a coarse- 
loamy control section. Werner soils lack a B2 horizon and 
have soft bedrock at a depth of 10 to 20 inches, They are 
on ridges and hilltops above the Amor soils. Williams soils 
formed in material weathered from glacial till, have an ar- 
gillic horizon, and are not underlain by soft bedrock 
within a depth of 60 inches. 

Typical pedon of Amor loam, in an area of Amor- 
Werner loams, 6 to 9 percent slopes, 1,350 feet north and 
100 feet east of the southwest corner of sec. 34, T. 145 N., 
R. 86 W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) loam, very dark gray- 
ish brown (10YR 3/2) moist; weak medium and fine subangular 
blocky structure; slightly hard, friable, slightly sticky and slightly 
plastic; few fine roots; many fine pores; 2 percent coarse fragments; 
neutral; abrupt smooth boundary. 

B2—8 to 14 inches; dark grayish brown (2.5Y 4/2) loam, very dark gray- 
ish brown (2.5Y 3/2) moist; weak medium prismatic structure part- 
ing to medium subangular blocky; hard, friable, slightly sticky and 
slightly plastic; common fine roots; common fine pores; slight effer- 
vescence below 10 inches; few fine soft lime masses below 10 
inches; mildly alkaline; gradual wavy boundary. 

B3—14 to 20 inches; grayish brown (2.5Y 5/2) loam, dark grayish brown 
(2.5Y 4/2) moist; weak medium and fine subangular blocky struc- 
ture; slightly hard, friable, slightly sticky and slightly plastic; few 
fine roots; common fine pores; slight effervescence; common fine 
soft lime masses; mildly alkaline; gradual wavy boundary. 

Clea—20 to 32 inches; light brownish gray (2.5Y 6/2) loam, grayish 
brown (2.5Y 5/2) moist; weak coarse prismatic structure parting to 
weak medium subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; few fine roots; few fine pores; violent ef- 
fervescence; many fine soft lime masses; moderately alkaline; 
gradual wavy boundary. 

Cr—32 to 60 inches; pale olive (SY 6/3) stratified soft fine grained sand- 
stone, olive (GY 5/3) moist; massive; few fine roots in upper part; 
slight effervescence; few fine soft lime masses; moderately alkaline. 


Depth to soft sandstone ranges from 20 to 40 inches. Depth to free 
carbonates ranges from 10 to 20 inches. The thickness of the solum 
ranges from 15 to 25 inches. The thickness of the mollic epipedon ranges 


from 7 to 16 inches. In some pedons the content of coarse fragments is 
as much as 10 percent. 

The A horizon has color value of 4 or 5 (2 or 3 moist) and chroma of 2 
or 3. The B2 horizon has hue of 2.5Y or 10YR, value of 4 to 6 (3 to 5 
moist), and chroma of 2 or 3. It is dominantly loam, but the range in- 
cludes light clay loam. Some pedons lack a B3 horizon. The Clea horizon 
has color value of 6 or 7 (4 to 6 moist) and chroma of 2 to 4. The Cr 
horizon is dominantly soft, fine grained sandstone, but in some pedons it 
is soft siltstone or soft shale. 


Arnegard series 


The Arnegard series consists of deep, well drained, 
moderately permeable soils on fans, terraces, and foot 
slopes and in swales. These soils formed in material 
weathered from loamy alluvium. Slope ranges from 1 to 9 
percent. 

Ayrnegard soils are similar to Grassna soils and are com- 
monly adjacent to Bowbells, Vebar, and Williams soils. 
Bowbells soils have an argillic horizon. Grassna soils have 
a fine-silty control section. Vebar soils have a mollic 
epipedon that is less than 16 inches thick and a coarse- 
loamy control section and are underlain by soft bedrock 
at a depth of 20 to 40 inches. Williams soils have an argil- 
lie horizon and have a mollic epipedon that is less than 16 
inches thick. 

Typical pedon of Arnegard loam, 3 to 6 percent slopes, 
1,385 feet west and 1,485 feet north of the southeast 
corner of sec. 32, T. 145 N., R. 87 W. 


A1—0 to 10 inches; very dark grayish brown (10YR 3/2) loam, very dark 
brown (10YR 2/2) moist; weak coarse and medium subangular 
blocky structure parting to weak fine granular; slightly hard, fria- 
ble, slightly sticky and slightly plastic; many fine roots; many fine 
pores; neutral; gradual wavy boundary. 

B1—10 to 21 inches; very dark grayish brown (10YR 3/2) loam, very 
dark brown (10YR 2/2) moist; weak coarse and medium prismatic 
structure parting to weak medium and fine subangular blocky; 
slightly hard, friable, slightly sticky and slightly plastic; many fine 
roots; many fine pores; neutral; gradual wavy boundary. 

B21—21 to 35 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; moderate coarse and medium 
prismatic structure parting to moderate medium and fine subangu- 
lar blocky; hard, friable, slightly sticky and slightly plastic; many 
fine roots; many fine pores; few very dark brown (10YR 2/2 moist) 
coatings on faces of peds; neutral; gradual wavy boundary. 

B22--35 to 39 inches; brown (10YR 5/3) loam, dark grayish brown 
(10YR 4/2) moist; moderate coarse and medium prismatic structure 
parting to moderate medium and fine subangular blocky; hard, fria- 
ble, slightly sticky and plastic; common fine roots; common fine 
pores; few thin clay films on faces of peds; neutral; gradual wavy 
boundary. 

C1—89 to 55 inches; grayish brown (2.5Y 5/2) stratified loam and fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; weak coarse 
prismatic structure parting to weak coarse subangular blocky; soft, 
friable; slightly sticky and slightly plastic; few fine roots; few fine 
pores; slight effervescence; mildly alkaline; gradual wavy boundary. 

C2ca—55 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, grayish 
brown (2.5Y 5/2) moist; weak very coarse prismatic structure; hard, 
firm, sticky and plastic; very few fine pores; strong effervescence; 
common fine soft lime masses; moderately alkaline. 


The thickness of the solum is typically 30 to 40 inches but ranges 
from 25 to 40 inches. Depth to free carbonates ranges from 30 to 60 
inches. 

The A horizon has color value of 3 or 4 (2 or 3 moist). It is dominantly 
loam, but the range includes silt loam. The B1 horizon does not occur in 
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some pedons. The B2 horizon has color value of 4 or 5 (3 or 4 moist) and 
chroma of 2 or 3. It is dominantly loam, but the range includes silt loam 
and light clay loam. Some pedons have a B3 horizon. The C horizon has 
color value of 5 to 7 (4 or 5 moist) and chroma of 2 or 3. It is dominantly 
loam, but the range includes fine sandy loam and clay loam. 


Banks series 


The Banks series consists of deep, somewhat excessive- 
ly drained, rapidly permeable soils on bottom land. These 
soils formed in material weathered from recent sandy al- 
luvium. Slope is 0 to 1 percent. 

Banks soils are similar to Seroco soils and are com- 
monly adjacent to Havrelon and Lohler soils. Havrelon 
soils have a coarse-silty control section. Lohler soils have 
a fine-textured control section. Seroco soils lack free car- 
bonates within a depth of 60 inches and also lack fine 
stratification. They are on uplands. 

Typical pedon of Banks loam 720 feet north and 170 
feet east of the southwest corner of NW1/4 sec. 8, T. 144 
N., R. 84 W. 


Ap—0 to 5 inches; light brownish gray (2.5Y 6/2) loam, dark grayish 
brown (2.5Y 4/2) moist; weak coarse and medium subangular blocky 
structure parting to weak fine granular, slightly hard, friable, 
slightly sticky and slightly plastic, many fine roots; many fine 
pores; strong effervescence; mildly alkaline; clear smooth boundary. 

C1—5 to 10 inches; light brownish gray (2.5Y 6/2) very fine sandy loam, 
dark grayish brown (2.5Y 4/2) moist; weak fine platy structure; soft, 
very friable, nonsticky and nonplastic; common fine roots; common 
fine pores; strong effervescence; mildly alkaline; abrupt wavy boun- 
dary. 

C2—10 to 60 inches; light brownish gray (2.5Y 6/2) fine sand having a 2- 
inch stratum of silty clay loam in the upper part, grayish brown 
(2.5Y 5/2) moist; single grained; loose, nonsticky and nonplastic; 
very few roots in the upper part; slight effervescence; mildly al- 
kaline. 

Most pedons have one or more thin layers of finer textured material. 

Some pedons have a thin buried A horizon. 

Hue is 10YR or 2.5Y, typically 2.5Y below the A horizon. Value is 5 or 

6 dry (4 or 5 moist). The A horizon is dominantly loam, but the range in- 

cludes very fine sandy loam. Some pedons have a dark colored A horizon 

that is less than 3 inches thick. The C horizon averages fine sand, but 
the range includes loamy fine sand. 


Belfield series 


The Belfield series consists of deep, well drained, 
slowly permeable soils on uplands and terraces and in 
swales. These soils have a natrie horizon. They formed in 
material weathered from alkaline residuum or old alluvi- 
um. Slope ranges from 1 to 9 percent. 

Belfield soils are similar to Daglum soils and are com- 
monly adjacent to Daglum, Grail, Regent, and Rhoades 
soils. Dagium soils have a more abrupt boundary between 
the A and B2t horizons than Belfield soils. Grail soils lack 
a natric horizon. Regent soils lack a natric horizon and 
have soft shale at a depth of 20 to 40 inches. Rhoades 
soils have a natric horizon at a depth of 2 to 5 inches. 

Typical pedon of Belfield silt loam, in an area of 
Belfield-Daglum silt loams, 1 to 3 percent slopes, 315 feet 
west and 190 feet south of the northeast corner of sec. 33, 
T. 144 .N., R. 88 W. 


Al—0 to 13 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
brown (L0YR 2/2) moist; weak medium prismatic structure parting 
to moderate medium subangular blocky; hard, friable, slightly sticky 
and slightly plastic; many fine roots; many fine pores; few uncoated 
sand grains on faces of peds; slighty acid; clear wavy boundary. 

B&A—13 to 16 inches; dark grayish brown (1UYR 4/2) silty clay loam, 
very dark grayish brown (10YR 3/2) moist; (B2); interfingering of 
gray (10YR 5/1) silty clay loam, dark gray (LOYR 4/1) moist (A2); 
weak medium prismatic structure parting to strong fine and very 
fine angular blocky; very hard, friable, sticky and plastic; many fine 
roots; many fine pores; common light gray (10YR 7/1) uncoated 
sand grains on faces of peds; slightly acid; clear wavy boundary. 

B21t—16 to 20 inches; dark grayish brown (10YR 4/2) silty clay, very 
dark grayish brown (10YR 3/2) moist; strong medium prismatic 
structure parting to strong medium and fine angular blocky; ex- 
tremely hard, firm, very sticky and very plastic; many fine roots; 
many fine pores; thin continuous clay films on faces of peds; few 
clean sand grains on faces of peds; neutral; clear wavy boundary. 

B22t—20 to 24 inches; dark grayish brown (2.5Y 4/2) silty clay, very 
dark grayish brown (2.5Y 3/2) moist; moderate medium prismatic 
structure parting to moderate medium and fine angular blocky; ex- 
tremely hard, firm, very sticky and very plastic; common fine roots; 
many fine pores; thin continuous clay films on faces of peds; mildly 
alkaline; clear wavy boundary. 

B3ca—24 to 32 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish 
brown (2.5Y 4/2) moist; moderate medium prismatic structure part- 
ing to weak medium subangular blocky; very hard, firm, very sticky 
and very plastic; common fine roots; many fine pores; strong effer- 
vescence; few medium soft lime masses; moderately alkaline; clear 
wavy boundary. 

Clea—32 to 52 inches; light brownish gray (2.5Y 6/2) silty clay loam, 
dark grayish brown (2.5Y 4/2) moist; weak coarse prismatic struc- 
ture parting to weak medium subangular blocky; hard, firm, sticky 
and plastic; common fine roots; many fine pores; violent effer- 
vescence; many fine and medium soft lime masses; strongly al- 
kaline; gradual wavy boundary. 

C2—52 to 60 inches; light yellowish brown (2.5Y 6/4) silty clay loam, 
olive brown (2.5Y 4/4) moist; massive; hard, friable, sticky and 
plastic; few fine roots; many fine pores; violent effervescence; few 
fine soft lime masses; strongly alkaline. 


Depth to free carbonates ranges from 20 to 30 inches. The thickness 
of the solum ranges from 20 to 35 inches. 

The Al horizon has color value of 3 or 4 (2 or 3 moist). It is domi- 
nantly silt loam, but the range includes loam and silty clay loam. Some 
pedons have an A2 or A&B horizon. The B2t horizon has hue of 10YR 
or 2.5Y, value of 4 to 6 (2 to 5 moist), and chroma of 2 or 3. It is silty 
clay or silty clay loam. Below a depth of 36 inches, the C horizon is 
mainly alkaline alluvium or partly weathered soft shale. 

The Belfield soil in map unit 108 lacks the strong prismatic structure 
characteristic of the Belfield series and contains less clay. In addition, it 
is subject to stream overflow and in places irregularly decreases in con- 
tent of organic matter with increasing depth. These differences, how- 
ever, do not alter the use or behavior of the soil. 


Bowbells series 


The Bowbells series consists of deep, well drained, 
moderately slowly permeable soils on glaciated uplands. 
These soils formed in material weathered from calcareous 
loamy glacial till. Slope ranges from 1 to 6 percent. 

Bowbells soils are similar to Williams soils and are com- 
monly adjacent to Parnell, Tonka, Williams, and Zahl soils. 
The very poorly drained Parnell soils and poorly drained 
Tonka soils are in shallow depressions. Williams soils have 
a mollic epipedon that is less than 16 inches thick. Zahl 
soils lack an argillic horizon and have a mollic epipedon 
that is less than 16 inches thick. 


MERCER COUNTY, NORTH DAKOTA 85 


Typical pedon of Bowbells loam, 1 to 3 percent slopes, 
95 feet south and 110 feet east of the northwest corner of 
SW1/4 sec. 12, T. 145 N., R. 86 W. 


Ap--0 to 7 inches; very dark grayish brown (10YR 3/2) loam, very dark 
brown (10YR 2/2) moist; weak medium subangular blocky structure 
parting to moderate fine granular; hard, friable slightly sticky and 
slightly plastic; many fine roots; many fine pores; 1 percent pebbles; 
slightly acid; abrupt smooth boundary. 

Al2—7 to 11 inches; very dark grayish brown (10YR 3/2) loam, very 
dark brown (10YR 2/2) moist; weak coarse prismatic structure part- 
ing to moderate fine and medium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; many fine roots; many fine 
pores; 1 percent pebbles; slightly acid; clear wavy boundary. 

B21t—11 to 17 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium prismatic struc- 
ture parting to medium and fine subangular blocky; hard, friable, 
sticky and plastic; common fine roots; many fine pores; common 
thin clay films on faces of peds; 1 pereent pebbles; neutral; clear 
wavy boundary. 

B22t—17 to 22 inches; dark grayish brown (2.5Y 4/2) clay loam, very 
dark grayish brown (2.5Y 3/2) moist; moderate medium prismatic 
structure parting to moderate medium and fine subangular blocky; 
hard, friable, sticky and plastic; common fine roots; many fine 
pores; thin continuous clay films on faces of peds; 2 percent peb- 
bles; neutral; gradual wavy boundary. 

B23t—22 to 34 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish 
brown (2.5Y 4/2) moist; few fine distinct yellowish brown (10YR 5/8 
moist) mottles; moderate medium prismatic structure parting to 
moderate medium and fine angular blocky; hard, firm, sticky and 
plastic; thin continuous clay films on faces of peds; 2 percent peb- 
bles; mildly alkaline; clear wavy boundary. 

Clea—3 to 53 inches; light yellowish brown (2.5Y 6/4) clay loam, light 
olive brown (2.5Y 5/4) moist; few fine distinct yellowish brown and 
red (10YR 5/8 and 2.5Y 4/8 moist) mottles; weak coarse and medi- 
um subangular blocky structure; hard, firm, sticky and plastic; few 
fine roots; few fine pores; violent effervescence; many fine soft lime 
masses; 2 percent pebbles; moderately alkaline; gradual wavy boun- 
dary. 

C2—53 to 60 inches; light yellowish brown (2.5Y 6/4) clay loam, light 
olive brown (2.5Y 5/4) moist; few fine distinct red (2.5Y 4/8 moist) 
mottles; weak laminar and weak medium subangular blocky struc- 
ture; very hard, firm, sticky and plastic; very few fine roots; few 
fine pores; strong effervescence; many fine soft lime masses; 2 per- 
cent pebbles; moderately alkaline. 


The thickness of the solum and the depth to carbonates range from 24 
to more than 36 inches. The mollic epipedon typically is more than 20 
inches thick but ranges from 16 to 25 inches. 

The A horizon has color value of 3 or 4 (2 or 3 moist). The B2t horizon 
has hue of 10YR or 2.5Y, value of 4 to 6 (3 or 4 moist), and chroma of 2 
or 3. The C horizon is dominantly clay loam, but the range includes loam. 


Bowdle series 


The Bowdle series consists of deep, well drained soils 
on terraces and outwash plains, These soils are moderate- 
ly permeable in the upper part and rapidly permeable in 
the lower part. They formed in material weathered from 
loamy sediments that are 20 to 40 inches deep over sand 
and gravel. Slope ranges from 1 to 9 percent. 

Bowdle soils are commonly adjacent to Arnegard, Fal- 
kirk, Shambo, and Wabek soils, Arnegard soils are not un- 
derlain by sand and gravel at a depth of 20 to 40 inches. 
Falkirk soils formed in loamy outwash sediments that are 
20 to 40 inches deep over glacial till. Shambo soils are not 
underlain by sand and gravel at a depth of 20 to 40 inches 


and have a mollic epipedon that is less than 16 inches 
thick. Wabek soils have sand and gravel within a depth of 
20 inches. 

Typical pedon of Bowdle loam, 1 to 3 percent slopes, 
825 feet west and 345 feet south of the northeast corner 
of see. 8, T. 144 N., R. 89 W. 


Ap—0 to 7 inches; dark grayish brown (LOYR 4/2) loam, very dark 
brown (10YR 2/2) moist; weak medium and coarse subangular 
blocky structure parting to moderate medium and fine granular; 
soft, friable, slightly sticky and slightly plastic; many fine roots; 
many fine pores; 1 percent pebbles; neutral; abrupt smooth bounda- 


ry. 

B2—7 to 19 inches; grayish brown (10YR 5/2) loam, very dark grayish 
brown (L0YR 3/2) moist; weak medium prismatic structure parting 
to weak medium subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; many fine roots; many fine pores; 2 per- 
cent pebbles; slight effervescence in the lower 1 inch; few lime- 
coated pebbles in the lower part; neutral; clear wavy boundary. 

Clca—19 to 24 inches; light brownish gray (2.5Y 6/2) and grayish brown 
(2.5Y 5/2) loam, grayish brown (2.5Y 5/2) and dark grayish brown 
(2.5Y 4/2) moist; weak medium prismatic structure parting to weak 
medium subangular blocky; slightly hard, friable, slightly sticky and 
slightly plastic; common fine roots; common fine pores; 10 percent 
pebbles; violent effervescence; many fine and medium soft lime 
masses; pebbles coated with lime; moderately alkaline; abrupt wavy 
boundary. 

IIC2—24 to 60 inches; pale brown (10YR 6/3) stratified sand and gravel, 
brown (10YR 5/3) moist; single grained; loose, nonsticky and non- 
plastic; slight effervescence; 35 percent gravel; mildly alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 16 to 30 inches. The depth to loose sand and gravel typically is 
about 24 inches but ranges from 20 to 40 inches. The mollic epipedon is 
16 to 24 inches thick. 

The A horizon has color value of 3 or 4 (2 or 3 moist). The B2 horizon 
has color value of 4 or 5 (2 or 3 moist). Some pedons have a Baca 
horizon. The Clea and IIC2 horizons have hue of 10YR or 2.5Y, value of 
4 to 6 (3 to 5 moist), and chroma of 2 to 4. 


Cabba series 


The Cabba series consists of shallow, well drained, 
moderately permeable soils on residual uplands. These 
soils formed in material weathered from soft loamy 
bedrock. Slope ranges from 9 to 50 percent. 

Cabba soils are similar to Werner soils and are com- 
monly adjacent to Badland and to Cherry, Cohagen, Rin- 
gling, and Werner soils. Badland is a miscellaneous area 
of exposed soft bedrock. Cherry soils have a B2 horizon, 
do not have soft bedrock within a depth of 40 inches, and 
formed in alluvium. Cohagen soils have a coarse-loamy 
control section. Ringling soils have porcelanite beds at a 
depth of 5 to 20 inches and have a mollic epipedon. 
Werner soils also have a mollic epipedon. 

Typical pedon of Cabba loam, in an area of Cabba- 
Badland complex, 15 to 50 percent slopes, 990 feet west 
and 1,010 feet south of the northeast corner of NW1/4 
sec. 12, T. 146 N., R. 85 W. 


A1—0 to 2 inches; grayish brown (2.5Y 5/2) loam, dark grayish brown 
(2.5Y 4/2) moist; weak coarse and medium subangular blocky struc- 
ture parting to moderate fine granular; slightly hard, friable, 
slightly sticky and slightly plastic; many fine roots; many fine 
pores; slight effervescence; mildly alkaline; gradual wavy boundary. 
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AC—2 to 8 inches; light brownish gray (2.5Y 6/2) loam, grayish brown 
(2.5Y 5/2) moist; moderate fine and very fine subangular blocky 
structure; slightly hard, friable, slightly sticky and slightly plastic; 
many fine roots; common fine pores; slight effervescence; mildly al- 
kaline; gradual wavy boundary. 

C1~-8 to 16 inches; pale yellow (5Y 7/3) loam, pale olive (5Y 6/3) moist; 
weak coarse platy structure and evidence of rock structure; hard, 
friable, slightly sticky and slightly plastic; common fine roots; com- 
mon fine pores; slight effervescence; common medium yellowish 
brown (10YR 5/8 moist) iron stains; mildly alkaline; clear smooth 
boundary. 

Crlea—16 to 24 inches; pale yellow (5Y 7/3) soft sedimentary bedrock, 
pale olive (SY 6/3) moist; coarse and medium laminar rock struc- 
ture; few fine roots, most matted along bedrock fractures; strong 
effervescence; common medium soft lime masses along bedrock 
fractures; common medium yellowish brown (10YR 5/8 moist) iron 
stains; moderately alkaline; gradual wavy boundary. 

Cr2-—24 to 60 inches; light gray (5Y 7/2) soft sedimentary bedrock, light 
olive gray (5Y 6/2) moist; laminar rock structure; few fine roots 
along bedrock fractures in the upper 6 inches; slight effervescence; 
few medium yellowish brown (10YR 5/8 moist) iron stains; mildly 
alkaline. 


Depth to soft sedimentary bedrock ranges from 10 to 20 inches. The 
Al horizon has hue of 2.5Y or 10YR and value of 5 or 6 (3 or 4 moist). It 
is dominantly loam, but the range includes silt loam. The C horizon has 
hue of 2.5Y or 5Y, value of 6 to 8 (5 or 6 moist), and chroma of 2 or 3. 


Cherry series 


The Cherry series consists of deep, well drained, 
moderately slowly permeable soils on fans and foot 
slopes. These soils formed in material weathered from 
calcareous silty alluvium. Slope ranges from 3 to 9 per- 
cent. 

Cherry soils are commonly adjacent to Badland and to 
Cabba and Rhoades soils. Badland is a miscellaneous area 
of exposed soft bedrock above the Cherry soils on the 
landscape. It is steeper than those soils. Cabba soils have 
soft bedrock at a depth of 10 to 20 inches and are steeper 
than the Cherry soils. They are above those soils on the 
landscape. Rhoades soils have a natric horizon at a depth 
of 2 to 5 inches and have a fine-textured control section. 

Typical pedon of Cherry silty clay loam, gullied, 3 to 9 
percent slopes, 1,155 feet north and 100 feet west of the 
southeast corner of sec. 19, T. 141 N., R. 89 W. 


Al—O to 4 inches; grayish brown (2.5Y 5/2) silty clay loam, very dark 
grayish brown (2.5Y 3/2) moist; weak medium and coarse subangu- 
lar blocky structure parting to moderate medium and fine granular; 
hard, friable, sticky and plastic; many fine roots; many fine pores; 
very slight effervescence; mildly alkaline; clear smooth boundary. 

B21—4 to 15 inches; grayish brown (2.5Y 5/2) silty clay loam, dark gray- 
ish brown (2.5Y 4/2) moist; moderate medium and coarse subangular 
blocky structure parting to moderate fine subangular blocky; hard, 
firm, sticky and plastic; many fine roots; many fine pores; slight ef- 
fervescence; mildly alkaline; gradual wavy boundary. 

B22—15 to 36 inches; light brownish gray (2.5Y 6/2) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; moderate medium subangular 
blocky structure parting to strong fine subangular blocky; hard, 
firm, sticky and plastic; common fine roots; many fine pores; strong 
effervescence; common fine soft lime masses; few fine brownish 
yellow (10YR 6/8) iron stains; moderately alkaline; gradual wavy 
boundary. 

C1—36 to 60 inches; light brownish gray (2.5Y 6/2) stratified silty clay 
loam and clay loam, dark grayish brown (2.5Y 4/2) moist; massive; 
hard, firm, sticky and plastic; few fine roots; few fine pores; violent 


effervescence; common fine soft lime masses; few fine gypsum 
erystals; clay loam strata are 10 percent pebbles; few fine dark yel- 
lowish brown and brownish yellow (10YR 4/6 and 1OYR 6/8) iron 
stains; moderately alkaline. 


The thickness of the solum ranges from 25 to 40 inches. The Al 
horizon has hue of 2.5Y or 10YR, value of 5 or 6 (3 or 4 moist), and 
chroma of 2 or 3. It is dominantly silty clay loam, but in some pedons it 
is silt loam. The B2 horizon has hue of 2.5Y or 10YR. The C horizon has 
hue of 2.5Y or 5Y, value of 6 or 7 (4 or 5 moist), and chroma of 2 to 4. 
Coarser or finer material is below a depth of 40 inches in some pedons, 


Cohagen series 


The Cohagen series consists of shallow, somewhat ex- 
cessively drained, moderately rapidly permeable soils on 
residual uplands. These soils formed in material 
weathered from soft sandstone. Slope ranges from 3 to 50 
percent. 

Cohagen soils are similar to Vebar soils and are com- 
monly adjacent to Cabba and Vebar soils and Rock out- 
crop. Cabba soils contain more clay in the control section 
than Cohagen soils. Rock outcrop is hard sandstone. 
Vebar soils have soft sandstone at a depth of 20 to 40 
inches and have a B horizon and a mollie epipedon. 

Typical pedon of Cohagen fine sandy loam, in an area 
of Cohagen-Vebar fine sandy loams, 9 to 35 percent 
slopes, 45 feet south and 90 feet west of the northeast 
corner of NW1/4 sec. 22, T. 144 N., R. 87 W. 


Al—0 to 3 inches; dark grayish brown (10YR 4/2) fine sandy loam, very 
dark grayish brown (10YR 3/2) moist; weak fine subangular blocky 
structure parting to weak medium granular; soft, very friable, 
slightly sticky and nonplastic; many fine roots; many fine pores; 
slight effervescence; mildly alkaline; gradual wavy boundary. 

C1—8 to 8 inches; grayish brown (2.5Y 5/2) fine sandy loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak medium and fine subangular 
blocky structure parting to weak medium and fine granular; soft, 
very friable, slightly sticky and nonplastic; many fine roots; many 
fine pores; slight effervescence; mildly alkaline; gradual wavy boun- 
dary. 

C2--8 to 14 inches; light brownish gray (2.5Y 6/2) fine sandy loam, gray- 
ish brown (2.5Y 5/2) moist; weak coarse and medium subangular 
blocky structure; slightly hard, very friable, slightly sticky and non- 
plastic; many fine roots; many fine pores; strong effervescence; 
many fine soft lime masses; moderately alkaline; clear wavy boun- 


dary. 

Cr—14 to 60 inches; light gray (2.5Y 7/2) soft sandstone, light brownish 
gray (2.5Y 6/2) moist; massive; slightly hard and brittle, soft and 
easily crushed; few fine roots along bedrock fractures in the upper 
part; very few pores; strong effervescence; common fine and medi- 
um soft lime masses along rock fractures in the upper part; mildly 
alkaline. 

The depth to soft sandstone ranges from 10 to 20 inches. The control 
section is dominantly fine sandy loam, but the range includes sandy 
loam. 

The Al horizon has hue of 10YR or 2.5Y, value of 4 or 5 (3 or 4 
moist), and chroma of 2 or 3. The C horizon has hue of 2.5Y or. 10YR, 
value of 5 or 6 (4 or 5 moist), and chroma of 2 to 4. The Cr horizon is 
massive or platy, weakly consolidated, soft, calcareous sandstone that 
crushes to fine sandy loam or loamy fine sand. 


Colvin series 


The Colvin series consists of deep, poorly drained, 
moderately permeable soils in shallow basins, in swales, 
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and along streams. These soils formed in material 
weathered from calcareous silty alluvium. Slope is 0 to 1 
percent. 

Colvin soils are commonly adjacent to Arnegard, Bow- 
bells, Parnell, Tonka, and Williams soils. Arnegard soils 
are well drained, have a cambic horizon, and have a mollic 
epipedon that is more than 16 inches thick. Bowbells soils 
are well drained, have an argillic horizon, and have a mol- 
lic epipedon that is more than 16 inches thick. Parnell 
soils are very poorly drained and have an argillic horizon. 
Tonka soils have an A2 horizon and an argillie horizon. 
Williams soils are well drained and have an argillic 
horizon. 

Typical pedon of Colvin silt loam 1,120 feet south and 
825 feet east of the center of sec. 1, T. 45 N,, R. 85 W. 


Al—0 to 7 inches; black (10YR 2/1) silt loam, dark gray (10YR 4/1) dry; 
moderate medium and fine granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine roots; many fine 
pores; few fine salt crystals; strong effervescence; common fine soft 
lime masses; mildly alkaline; clear wavy boundary. 

Clca—7 to 30 inches; dark gray and gray (5Y 4/1 and 5/1) silt loam, 
gray and light gray (5Y 5/1 and 6/1) dry; weak coarse subangular 
blocky structure parting to weak fine subangular blocky and weak 
fine granular; slightly hard, friable, slightly sticky and slightly 
plastic; common fine roots; many fine pores; violent effervescence; 
common large soft lime masses; moderately alkaline; clear wavy 
boundary. 

C2g—30 to 60 inches; grayish brown (2.5Y 5/2) silt loam with thin strata 
of very fine sandy loam below 40 inches; light brownish gray (2.5Y 
6/2) dry; common fine and medium distinct gray (5Y 5/1) mottles; 
massive; very hard, friable, slightly sticky and slightly plastic; few 
fine roots; few fine pores; strong effervescence; moderately al- 
kaline. 

The mollic epipedon is 7 to 16 inches thick. The Al horizon has color 
value of 2 or 3 (3 or 4 dry) and chroma of 1 or less. Some pedons have 
an ACca horizon. The Cea horizon has hue of 5Y or 2.5Y, value of 4 to 6 
(5 to 8 dry), and chroma of 2 or less. The C2g horizon has hue of 2.5Y or 
5Y. Some pedons have coarser textured or finer textured material below 
a depth of 40 inches. 


Daglum series 


The Daglum series consists of deep, well drained, very 
slowly permeable soils on uplands, in swales, and on ter- 
races. These soils have a natric horizon. They formed in 
material weathered from alkaline alluvium or residuum. 

Daglum soils are similar to Belfield soils and are com- 
monly adjacent to Belfield, Grail, and Rhoades soils. In 
Belfield soils, interfingering of the A2 horizon into the B2 
horizon is evident and strong columnar structure 
generally is lacking. Grail soils lack a natrie horizon. 
Rhoades soils have a natric horizon at a depth of 2 to 5 
inches. 

Typical pedon of Daglum silt loam in an area of 
Belfield-Daglum silt loams, 1 to 3 percent slopes, 115 feet 
east and 500 feet south of the northwest corner of SW1/4 
sec, 18, T. 145 N., R. 86 W. 


Al—0 to 6 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
brown (10YR 2/2) moist; weak medium prismatic structure parting 
to weak medium and fine subangular blocky; slightly hard, friable, 
sticky and slightly plastic; many fine roots; many fine pores; 
neutral; clear irregular boundary. 


A2—6 to 9 inches; grayish brown (LOYR 5/2) silt loam, very dark gray- 
ish brown (10YR 3/2) moist; weak medium prismatic structure part- 
ing to moderate medium and coarse platy and fine and medium sub- 
angular blocky; hard, very friable, slightly sticky and_ slightly 
plastic; many fire roots; many fine pores; common uncoated sand 
grains on faces of peds; neutral; abrupt wavy boundary. 

B21t—9 to 13 inches; dark grayish brown (10YR 4/2) silty clay loam, 
very dark grayish brown (10YR 3/2) moist; strong medium and fine 
columnar structure parting to strong fine and angular blocky; ex- 
tremely hard, firm, very sticky and very plastic; many fine rvots 
along faces of peds; many fine pores; many thin clay films on faces 
of peds; light gray (10YR 7/1) on tops of columns; neutral; gradual 
wavy boundary. 

B22t—13 to 18 inches; dark grayish brown (2.5Y 4/2) silty clay loam, 
very dark grayish brown (2.5Y 3/2) moist; coarse and medium 
prismatic structure parting to strong medium and fine angular 
blocky; extremely hard, firm, sticky and plastic; many fine roots 
along faces of peds; common fine pores; many thin clay films on 
faces of peds; common uncoated sand grains on faces of peds; mildly 
alkaline; clear wavy boundary. 

Clea—18 to 23 inches; grayish brown (2.5Y 5/2) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; moderate medium and fine suban- 
gular blocky structure; very hard, firm, sticky and plastic; common 
fine roots; many fine pores; common fine salt crystals; strong effer- 
vescence; few fine soft lime masses; strongly alkaline; gradual wavy 
boundary. 

C2—23 to 29 inches; grayish brown (2.5Y 5/2) silty clay loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak medium and fine subangular 
blocky structure; very hard, friable, sticky and plastic; common fine 
roots; many fine pores; strong effervescence; common fine soft lime 
Masses; common fine gypsum crystals; strongly alkaline; gradual 
wavy boundary. 

C3—29 to 51 inches; grayish brown (2.5Y 5/2) silty clay loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak medium and fine subangular 
blocky structure; hard, friable, sticky and plastic; few fine roots; 
few fine pores; strong effervescence; common fine soft lime masses; 
common medium gypsum crystals; strongly alkaline; clear smooth 
boundary. 

Alb—51 to 60 inches; gray (10YR 5/1) stratified silty clay and silty clay 
loam, very dark gray (10YR 3/1) moist; massive; very hard, firm, 
sticky and plastic; few fine roots; few fine pores; strong effer- 
vescence; common fine soft lime masses; common medium and large 
gypsum crystals; moderately alkaline. 


The thickness of the solum ranges from 15 to 30 inches. Depth to free 
carbonates is 15 to 25 inches. 

The Al horizon has color value of 4 or 5 (2 or 3 moist). It is domi- 
nantly silt loam or silty clay loam, but the range includes loam, silty clay 
loam, and clay loam. The A2 horizon has color value of 5 or 6 (3 or 4 
moist). It is dominantly silt loam or loam. The B2t horizon has hue of 
10YR or 2.5Y, value of 4 or 5 (3 or 4 moist), and chroma of 2 or 3. It is 
silty clay loam, clay loam, silty clay, or clay that is 35 to 60 percent clay. 
Some pedons contain salt crystals in the lower part of the B2t horizon. 
The C horizon has hue of 2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and 
chroma of 1 to 4. Some pedons do not have an Alb horizon. 


Dimmick Series 

The Dimmick series consists of deep, very poorly 
drained, very slowly permeable soils in basins on uplands 
and in oxbows on flood plains. These soils formed in 
material weathered from clayey sediments. Slope is 0 to 1 
percent. 

Dimmick soils are similar to Parnell soils and are com- 
monly adjacent to Lohler, Lawther, and Savage soils. Lo- 
hler soils are moderately well drained and lack a mollic 
epipedon. Lawther soils are well drained. Parnell soils 


have an argillic horizon. Savage soils are well drained and 
have an argillic horizon. 
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Typical pedon of Dimmick silty clay 495 feet east and 
825 feet north of the southwest corner of NW1/4 sec. 9, 
T. 144 N., R. 86 W. 


Allg—0 to 9 inches; very dark gray (10YR 3/1) silty clay, gray (JOYR 
5/1) dry; many coarse distinct strong brown (7.5YR 5/6) mottles; 
strong fine and very fine angular blocky structure parting to very 
fine granular; hard, firm, very sticky and very plastic; thin layer of 
partly decomposed stems and leaves at the surface; many fine 
roots; many fine pores; neutral; gradual wavy boundary. 

A12g—9 to 18 inches; very dark gray (5Y 3/1) silty clay, gray (SY 5/1) 
dry; many fine distinct brown (7.5YR 4/4) mottles; weak medium 
prismatic structure parting to moderate fine angular blocky and 
granular; hard, firm, very sticky and very plastie; common fine 
roots; many fine pores; neutral; gradual wavy boundary. 

Clg—18 to 40 inches; dark gray (5Y 4/1) clay, gray (5Y 5/1) dry; many 
medium distinct olive brown (2.5Y 4/4) mottles; weak coarse 
prismatic structure parting to moderate fine and very fine angular 
blocky; very hard, very firm, very sticky and very plastic; few fine 
roots; common fine pores; neutral; gradual wavy boundary. 

C2g—40 to 51 inches; dark gray (5Y 4/1) clay, light gray (SY 6/1) dry; 
many large prominent dark brown (7.5YR 4/4) mottles; moderate 
fine and very fine angular blocky structure; very hard, very firm, 
very sticky and very plastic; few fine pores; slight effervescence; 
mildly alkaline; gradual wavy boundary. 

C8g—51 to 60 inches; dark gray (5Y 4/1) clay, light gray (5Y 6/1) dry; 
many medium and coarse distinct brown and olive brown (7.5YR 4/4 
and 2.5Y 4/4) mottles; weak fine and very fine angular blocky struc- 
ture; very hard, very firm, very sticky and very plastic; few fine 
pores; slight effervescence; few fine soft lime masses; mildly al- 
kaline. 


Depth to free carbonates ranges from 25 to 50 inches. The mollic 
epipedon is 16 to 24 inches thick. Mottles are few to many, fine to 
coarse, and faint to prominent. 

The Al horizon has hue of 10YR to SY. It is silty clay or clay. It has 
weak to strong structure. An O1 horizon is in some pedons. It is less 
than 4 inches thick. The Cg horizon is dominantly clay, but in some 
pedons it is silty clay. 


Falkirk series 


The Falkirk series consists of deep, well drained, 
moderately slowly permeable soils on uplands. These soils 
formed in material weathered from loamy outwash over 
glacial till. Slopes range from 1 to 3 percent. 

Falkirk soils are similar to Arnegard soils and are com- 
monly adjacent to Arnegard, Bowbells, Bowdle, and Wil- 
liams soils. Arnegard soils lack the glacial till substratum 
characteristic of Falkirk soils. Bowbells soils have an ar- 
gillic horizon. Bowdle soils have sand and gravel at a 
depth of 20 to 40 inches. Williams soils have an argillic 
horizon and have a mollic epipedon that is less than 16 
inches thick. 

Typical pedon of Falkirk loam, 1 to 3 percent slopes, 45 
feet north and 150 feet east of the southwest corner of 
sec. 6, T. 145 N., R. 84 W. 


A1l—0 to 13 inches; very dark grayish brown (10YR 3/2) loam, very dark 
brown (10YR 2/2) moist; weak coarse prismatic structure parting to 
weak coarse and medium subangular blocky; hard, friable, slightly 
sticky and slightly plastic; many fine roots; many fine pores; 
slightly acid, clear wavy boundary. 

B2—13 to 18 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium prismatic struc- 
ture parting to moderate coarse and medium subangular blocky; 
hard, friable, slightly sticky and slightly plastic; many fine roots; 


many fine pores; few thin very dark brown (10YR 2/2 moist) clay 
films on faces of prisms; 1 percent pebbles coated with lime on the 
underside; neutral; abrupt wavy boundary. 

IIC1—18 to 26 inches; light brownish gray (1OYR 6/2) gravelly loam, 
dark grayish brown (10YR 4/2) moist; very weak medium and fine 
subangular blocky structure parting to weak medium and fine 
granular; slightly hard, friable, slightly sticky and slightly plastic; 
common fine reots; common fine pores; pebbles coated with lime on 
the underside; strong effervescence; moderately .alkaline; abrupt 
wavy boundary. 

I11C2ca—26 to 46 inches; light brownish gray (2.5Y 6/2) clay loam, gray- 
ish brown (2.5Y 5/2) moist; weak coarse prismatic structure parting 
to weak coarse and medium subangular blocky; hard, friable, sticky 
and plastic; common fine roots; many fine pores; 2 percent pebbles; 
violent effervescence; many fine and medium soft lime masses; 
moderately alkaline; gradual wavy boundary. 

IJIC3—46 to 60 inches; light brownish gray (25Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; weak laminar structure; hard, firm, 
sticky and plastic; few fine roots; few fine pores; 2 pereent pebbles; 
violent effervescence; common fine and medium soft lime masses; 
moderately alkaline. 


The thickness of the solum ranges from 16 to 30 inches and commonly 
is the same as the depth to free carbonates. The mollic epipedon is 16 to 
26 inches thick. 

The A horizon has color value of 3 to 5 (2 or 3 moist). The B2 horizon 
has hue of 10YR or 2.5Y, value of 4 or 5 (3 or 4 moist), and chroma of 2 
or 3. Some pedons have a B83 horizon. The IIC1 horizon is dominantly 
gravelly loam, but the range includes loamy sand and gravel. The ITIC 
horizon is dominantly clay loam, but in some pedons it is loam. 


Flaxton series 


The Flaxton series consists of deep, well drained soils 
on uplands. These soils formed in material weathered 
from wind- or water-deposited loamy sediments and the 
underlying glacial till. Permeability is moderately rapid in 
the upper part and moderately slow in the lower part. 
Slope ranges from 1 to 15 percent. 

Flaxton soils are similar to Krem soils and are com- 
monly adjacent to Krem, Noonan, Parshall, and Williams 
soils. Krem soils formed in sandy sediments and the un- 
derlying glacial till. Noonan soils have a natric horizon. 
Parshall soils have a coarse-loamy control section and do 
not have glacial till within a depth of 40 inches. Williams 
soils have a mollic epipedon that is less than 16 inches 
thick. They formed in glacial till. 

Typical pedon of Flaxton fine sandy loam, 1 to 6 per- 
cent slopes, 45 feet west and 65 feet north of the 
southeast corner of the SW1/4 sec. 34, T. 144 N., R. 86 W. 


Ap-—0 to 8 inches; dark grayish brown (10YR 4/2) fine sandy loam, very 
dark brown (10YR 2/2) moist; weak coarse and medium subangular 
blocky structure parting to weak medium and fine granular; slightly 
hard, friable, slightly sticky and slightly plastic; many fine roots; 
many fine pores; neutral; abrupt smooth boundary. 

A12—8 to 11 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
very dark brown (10YR 2/2) moist; weak very coarse prismatic 
structure parting to weak coarse and medium subangular blocky; 
slightly hard, friable, slightly sticky and slightly plastic; many fine 
roots; many fine pores; neutral; gradual wavy boundary. 

Bl—11 to 28 inches; grayish brown (2.5Y 5/2) fine sandy ~loam, very 
dark grayish brown (2.5Y 3/2) moist; weak coarse prismatic struc- 
ture parting to weak coarse and medium subangular blocky; hard, 
friable, slightly sticky and nonplastic; common fine roots; common - 
fine pores; neutral; abrupt wavy boundary. 
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ITB2t—28 to 35 inches; grayish brown and light brownish gray (2.5Y 5/2 
and 2.5Y 6/2) clay loam, dark grayish brown and grayish brown 
(25Y 4/2 and 2.5Y 5/2) moist; tongues of grayish brown (2.5Y 5/2) 
fine sandy loam in the upper part; moderate coarse and medium 
prismatic structure parting to moderate coarse and medium suban- 
gular blocky; hard, firm, sticky and plastic; common fine roots; 
many fine pores; many thin clay films on faces of peds; 1 percent 
pebbles; neutral; gradual wavy boundary. 

{1Bea—35 to 38 inches; grayish brown and light brownish gray (2.5Y 5/2 
and 2.5Y 6/2) clay loam, dark grayish brown and grayish brown 
(2.5Y 4/2 and 25Y 5/2) moist; moderate coarse and medium 
prismatic structure parting to moderate coarse and medium suban- 
gular blocky; hard, firm, sticky and plastic; few fine roots; eommon 
fine pores; common thin clay films on faces of peds; strong effer- 
vescence; few medium soft lime masses; 1 percent pebbles; mildly 
alkaline; gradual wavy boundary. 

IICca—38 to 60 inches; light olive gray and pale olive (SY 6/2 and 6/3) 
clay loam, olive gray and olive (5Y 4/2 and 4/3) moist; many fine 
and medium prominent brown (7.5YR 4/4 moist) mottles; massive; 
hard, firm, sticky and plastic; few fine roots; few fine pores; violent 
effervescence; many medium and large soft lime masses; 2 percent 
pebbles; moderately alkaline. 


The thickness of the solum ranges from 25 to 45 inches. The thickness 
of the fine sandy loam sediments ranges from 20 to 40 inches. The 
thickness of the mollic epipedon ranges from 16 to 32 inches. 

The Al horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 
2 or 3. It is dominantly fine sandy loam, but in some pedons it is loam. 
The Bi horizon has hue of 2.5Y or 10YR, value of 4 or 5 (2 or 3 moist), 
and chroma of 2 or 3. The IIBt horizon has hue of 10YR or 2.5Y and 
value of 4 or 5 (3 or 4 moist). The I1Cea horizon has hue of 5Y or 2.5Y. 
It is dominantly clay loam, but in some pedons it is loam. 


Grail series 


The Grail series consists of deep, well drained, slowly 
permeable soils on foot slopes, on valley fans, and in 
upland swales. These soils formed in material weathered 
from calcareous alluvium. Slope ranges from 1 to 9 per- 
cent. 

Grail soils are similar to Savage soils and are commonly 
adjacent to Belfield, Lawther, Regent, and Savage soils. 
Belfield soils have a natric horizon. Lawther soils lack an 
argillic horizon. Regent and Savage soils have a mollic 
epipedon that is less than 16 inches thick. Also, Regent 
soils have soft shale at a depth of 20 to 40 inches. 

Typical pedon of Grail silty clay loam, 1 to 3 percent 
slopes, 45 feet north and 365 feet east of the southwest 
corner of NW1/4 sec. 21, T. 141 N., R. 90 W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silty clay loam, very 
dark brown (10YR 2/2) moist; weak medium subangular blocky 
structure parting to moderate fine granular; hard, friable, sticky 
and plastic; many fine roots; many fine pores; slightly acid; abrupt 
smooth boundary. 

B1—8 to 12 inches; dark gray (10YR 4/1) silty clay loam, very dark 
grayish brown (10YR 3/2) moist; weak coarse prismatic structure 
parting to moderate medium and fine subangular blocky; hard, firm, 
sticky and plastic; many fine roots; many fine pores; few thin clay 
films on faces of peds; neutral; gradual wavy boundary. 

B21t—12 to 18 inches; dark grayish brown (10YR 4/2) silty clay, very 
dark grayish brown (10YR 3/2) moist; weak coarse prismatic struc- 
ture parting to strong medium and fine angular blocky; hard, firm, 
sticky and plastic; common fine roots; many fine pores; many thin 
clay films on faces of peds; neutral; gradual wavy boundary. 

B22t—18 to 26 inches; dark grayish brown (10YR 4/2) silty clay, very 
dark grayish brown (10YR 3/2) moist; weak coarse prismatic struc- 
ture parting to moderate medium and coarse subangular blocky; 


hard, firm, sticky and plastic; common fine roots; many fine pores; 
many thin clay films on faces of peds; neutral; gradual wavy boun- 
dary. 

B3—26 to 34 inches; dark grayish brown (2.5Y 4/2) silty clay loam, very 
dark grayish brown (2.5Y 3/2) moist; weak coarse prismatic struc- 
ture parting to moderate medium subangular blocky; hard, firm, 
sticky and plastic; few fine roots; many fine pores; few thin clay 
films on faces of peds; slight effervescence; mildly alkaline; gradual 
wavy boundary. 

C1—34 to 42 inches; grayish brown (2.5Y 5/2) silty clay loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak coarse prismatic structure parting 
to weak coarse and medium subangular blocky; hard, firm, sticky 
and plastic; few fine roots; many fine pores; strong effervescence; 
few fine soft lime masses; moderately alkaline; gradual wavy boun- 


dary. 

C2ca—42 to 60 inches; light brownish gray (2.5Y 6/2) silty clay loam, 
dark grayish brown (2.5Y 4/2) moist; weak medium subangular 
blocky structure; hard, firm, sticky and plastic; few fine roots; few 
fine pores; violent effervescence; many fine soft lime masses; 
moderately alkaline. 


The thickness of the sclum ranges from 25 to 40 inches. The depth to 
free carbonates ranges from 20 to 35 inches. The thickness of the mollic 
epipedon ranges from 16 to 35 inches; it is commonly more than 20 
inches. 

The A horizon has color value of 3 or 4 (2 or 3 moist). It is dominantly 
silty clay loam, but in some pedons it is silt loam. Some pedons do not 
have a B1 horizon. The B2t horizon has hue of 1OYR or 2.5Y, value of 4 
or 5 (2 or 3 moist), and chroma of 2 or 3. Some pedons do not have a B3 
horizon. The C2 horizon is dominantly silty clay loam but ranges from 
loam to silty clay. 


Grassna series 


The Grassna series consists of deep, well drained, 
moderately permeable soils on fans, terraces, and foot 
slopes and in upland swales. These soils formed in materi- 
al weathered from caleareous silty alluvium derived 
primarily from loess deposits. Slope ranges from 1 to 6 
percent. 

Grassna soils are similar to Mandan soils and are com- 
monly adjacent to Mandan, Temvik, Williams, and Wilton 
soils. Mandan soils have a coarse-silty control section. 
Temvik soils have a mollic epipedon that is less than 16 
inches thick. They formed in loess that is 20 to 40 inches 
deep over glacial till. Williams soils formed in glacial till, 
have an argillie horizon, and have a mollic epipedon that 
is less than 16 inches thick. Wilton soils formed in loess 
that is 20 to 40 inches deep over till. 

Typical pedon of Grassna silt loam, 3 to 6 percent 
slopes, 80 feet north and 120 feet west of the southeast 
corner of SW1/4 see. 4, T. 146 N., R. 87 W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) silt loam, very 
dark brown (10YR 2/2) moist; weak medium subangular blocky 
structure parting to weak fine granular; soft, friable, slightly sticky 
and slightly plastic; many fine roots; many fine pores; neutral; 
abrupt smooth boundary. 

A12—8 to 17 inches; very dark gray (10YR 3/1) silt loam, very dark 
brown (10YR 2/2) moist; weak coarse prismatic structure parting to 
moderate coarse and medium subangular blocky; slightly hard, fria- 
ble, slightly sticky and slightly plastic; many fine roots; many fine 
pores; neutral; gradual wavy boundary. 

B21—17 to 24 inches; dark grayish brown (10YR 4/2) silt loam, very 
dark brown (10YR 2/2) moist; weak coarse prismatic structure part- 
ing to moderate medium subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; many fine roots; many fine 
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pores; common fine soft lime masses; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

B22—24 to 29 inches; dark grayish brown (10YR 4/2) silt loam, very 
dark grayish brown (10YR 3/2) moist; moderate coarse prismatic 
structure parting to weak medium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; common fine roots; many fine 
pores; common fine soft lime masses; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

Clea—29 to 40 inches; light gray (2.5Y 7/2) silt loam, grayish brown 
(2.5Y 5/2) moist; weak coarse prismatic structure parting to weak 
coarse subangular blocky; hard, friable, slightly sticky and slightly 
plastic; few fine roots; many fine pores; few fine soft lime masses; 
violent effervecence; moderately alkaline; gradual wavy boundary. 

C2—40 to 60 inches; light brownish gray (2.5Y 6/2) silt loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak medium and fine subangular 
blocky structure; hard, friable, slightly sticky and slightly plastic; 
few fine roots; many fine pores; strong effervescence; few fine soft 
lime masses; few fine gypsum crystals; moderately alkaline. 


The thickness of the solum ranges from 20 to 40 inches. The mollic 
epipedon typically is more than 20 inches thick but ranges from 16 to 35 
inches. Some pedons have a dark buried horizon below a depth of 50 
inches. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 1 
or 2 (2 moist). The B2 horizon typically has hue of 10YR, but in some 
pedons the lower part has hue of 2.5Y. This horizon has value of 4 or 5 
(3 or 4 moist) and chroma of 2 or 3. It is dominantly silt loam, but the 
range includes silty clay loam. The C horizon has color value of 6 or 7 (4 
to 6 moist). It is dominantly silt loam, but the range includes silty clay 
loam and clay loam. 


Harriet series 


The Harriet series consists of deep, poorly drained, 
slowly permeable soils on low terraces and bottom land. 
These soils formed in material weathered from alkaline 
alluvium. They are sodic. Slope is 0 to 1 percent. 

Harriet soils are similar to Rhoades soils and are com- 
monly adjacent to the Harriet Variant and to Rhoades 
and Straw soils. Rhoades soils are well drained. The Har- 
riet Variant lacks a mollic epipedon and a natric horizon. 
Straw soils lack a natrie horizon, have a mollic epipedon, 
are well drained, and have a fine-loamy control section. 

Typical pedon of Harriet clay 70 feet north and 1,250 
feet west of the southeast corner of sec. 27, T. 145 N., R. 
85 W. 


A2—0 to 1 inch; very dark gray (10YR 3/1) loam, gray (10YR 5/1) dry; 
weak coarse platy structure; slightly hard, friable, slightly sticky 
and slightly plastic; many fine and few medium roots; many fine 
and few medium pores; neutral; abrupt wavy boundary. 

B21t—1 inch to 6 inches; very dark gray (10YR 3/1) clay, dark gray 
(10YR 4/1) dry; strong medium columnar structure; extremely hard, 
very firm, very sticky and very plastic; many fine roots; many fine 
pores; common thin films; light gray (LOYR 6/1) coatings on tops of 
columns; slight effervescence; mildly alkaline; clear wavy boundary. 

B22tsa—6 to 20 inches; very dark gray (10YR 3/1) clay, dark gray 
(10YR 4/1) dry; moderate coarse prismatic structure parting to fine 
and very fine angular blocky; very hard, very firm, very sticky and 
very plastic; few fine roots; few fine pores; common thin clay films; 
strong effervescence; few fine soft lime masses; common fine salt 
crystals; strongy alkaline; gradual wavy boundary. 

Clsa—20 to 36 inches; dark olive gray (SY 3/2) clay loam, olive gray (5Y 
5/2) dry; moderate coarse subangular blocky structure; very hard, 
firm, very sticky and very plastic; few fine pores; common fine gyp- 
sum crystals; strong effervescence; strongly alkaline; gradual wavy 
boundary. 


IIAb—36 to 38 inches; very dark gray (5Y 3/1) loam, dark gray (5Y 4/1) 
dry; weak coarse subangular blocky structure; very hard, friable, 
sticky and plastic; few fine pores; strong effervescence; few fine 
salt crystals; very strongly alkaline; abrupt wavy boundary. 

IIC2—38 to 60 inches; olive brown (2.5Y 4/4) loam with thin strata of 
silty clay loam and very fine sandy loam, light yellowish brown 
(2.5Y 6/4) dry; many medium prominent light gray (5Y 6/1) and yel- 
lowish brown (10YR 5/4) mottles; weak coarse and medium suban- 
gular blocky structure; very hard, friable, sticky and plastic; few 
fine pores; strong effervescence; common fine soft lime masses; few 
fine salt crystals; very strongly alkaline. 


The thickness of the solum ranges from 10 to 24 inches. Typically, salt 
crystals are visible at a depth of 4 to 10 inches and are throughout the 
solum and substratum in most pedons. Some pedons have an Ai horizon. 
This horizon is 1 inch to 2 inches thick. 

The A2 horizon has color value of 3 or 4 (5 or 6 dry). It is dominantly 
loam or silt loam, but the range includes very fine sandy loam. The B21t 
horizon has hue of 10YR, 2.5Y, or 5Y; value of 2 or 3 (4 or 5 dry); and 
chroma of 2 or less. It is dominantly clay or clay loam. Some pedons 
have a B3 horizon. Some pedons have no [1Ab horizon. The C horizon 
has hue of 2.5Y, value of 3 to 5 (4 to 7 dry), and chroma of 1 to 4. It has 
few to many mottles. Coarser or finer textured material is below a 
depth of 30 inches in places. 


Harriet Variant 

The Harriet Variant consists of deep, poorly drained, 
slowly permeable soils on low terraces and bottom land. 
These soils formed in material weathered from loamy and 
clayey alluvium. They are saline and sodic. Slope is 0 to 1 
percent. 

The Harriet Variant is commonly adjacent to other 
Harriet soils and to Rhoades and Straw soils. The other 
Harriet soils have a natric horizon and a mollic epipedon. 
Rhoades soils are well drained and have a natric horizon 
and a mollic epipedon. Straw soils are well drained, have 
a mollic epipedon, do not have a high percentage of 
exchangeable sodium, and do not contain salt crystals. 

Typical pedon of Harriet Variant silt loam 495 feet east 
and 530 feet south and the northwest corner of sec. 36, T. 
141 N., R. 89 W. 


Alsa—0 to 6 inches; dark grayish brown (2.5Y 4/2) silt loam, light 
brownish gray (2.5Y 6/2) dry; weak coarse prismatic structure part- 
ing to moderate medium and fine subangular blocky and angular 
blocky; hard, firm, slightly sticky and slightly plastic; many fine 
roots; many fine pores; strong effervescence; very many soluble salt 
crystals; strongly alkaline; clear wavy boundary. 

B2lsa—6 to 14 inches; dark grayish brown (2.5Y 4/2) silt loam, light 
brownish gray (2.5Y 6/2) dry; few fine faint gray (SY 6/1) mottles; 
weak coarse prismatic structure parting to moderate medium sub- 
angular blocky; hard, firm, slightly sticky and slightly plastic; com- 
mon fine roots; common fine pores; strong effervescence; very 
ey soluble salt crystals; very strongly alkaline; clear wavy boun- 


B22gsa—14 to 19 inches; olive gray (5Y 4/2) silty clay loam, light olive 
gray (5Y 6/2) dry; few fine prominent dark yellowish brown (10YR 
3/6) and light olive brown (2.5Y 5/4) and few faint gray (5Y 5/1) 
mottles; weak coarse prismatic structure parting to moderate medi- 
um subangular blocky; very hard, firm, sticky and plastic; few fine 
roots; few fine pores; strong effervescence; few fine soft lime 
masses; very many soluble salt crystals; very strongly alkaline; 
gradual wavy boundary. 

Clg—19 to 50 inches; olive gray (5Y 4/2) silty clay loam with thin strata 
of silty clay in the lower part, olive gray (5Y 5/2) dry; few fine'and 
medium faint gray (5Y 5/1) and common fine prominent olive brown 
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(2.5Y 4/4) mottles; weak fine subangular blocky structure; extreme- 
ly hard, very firm, sticky and plastic; few fine roots; few fine pores; 
strong effervescence; few fine soluble salt crystals; few snail shells; 
strongly alkaline; clear wavy boundary. 

C2g—50 to 60 inches; olive (SY 4/3) clay loam, pale olive (5Y 6/3) dry; 
common medium dark gray and gray (5Y 4/1 and 5/1) and eommon 
fine and medium prominent olive brown (2.5Y 4/4) mottles; massive; 
extremely hard, firm, sticky and plastic; few fine pores; strong ef- 
fervescence; few snail shells; strongly alkaline. 


The thickness of the solum ranges from 12 to 30 inches. The upper 20 
inches commonly is saline and sodic. 

The A horizon has hue of 2.5Y or 10YR, value of 4 or 5 (5 or 6 dry), 
and chroma of 2 or less. In some pedons it is dark colored and is less 
than 3 inches thick. It is dominantly silt loam, but in some pedons it is 
silty clay loam. It has no to many mottles. The B2g horizon has hue of 
2.5Y or 5Y, value of 4 to 6 (5 to 7 dry), and chroma of 2 or less. It has 
few to many mottles. It is dominantly silt loam or silty clay loam, but 
the range includes silty clay. The Cg horizon has few to many mottles. 
48 is dominantly silty clay loam or clay loam, but the range includes silt 
loam. 


Havrelon series 


The Havrelon series consists of. deep, well drained, 
moderately permeable soils on bottom land. These soils 
formed in loamy alluvium. Slope is 0 to 1 percent. 

The Havrelon soils in this survey area contain less clay 
and more silt than is defined as the range for the series. 
This difference, however, does not alter the use or 
behavior of the soils. 

Havrelon soils are commonly adjacent to Banks and Lo- 
hler soils. Banks soils have a sandy control section. Lohler 
soils are moderately well drained and have a fine-tex- 
tured control section. 

Typical pedon of Havrelon loam 400 feet west and 230 
feet south of the center of sec. 6, T. 144 N., R. 84 W. 


Ap—0 to 8 inches; grayish brown (2.5Y 5/2) loam, dark grayish brown 
(2.5Y 4/2) moist; weak coarse and medium subangular blocky struc- 
ture parting to moderate medium granular; hard, friable, slightly 
sticky and slightly plastic; many fine roots; many fine pores; slight 
effervescence; mildly alkaline; abrupt smooth boundary. 

Ci—8 to 17 inches; grayish brown (2.5Y 5/2) silt loam, dark grayish 
brown (2.5Y 4/2) moist; weak coarse subangular blocky and weak 
fine platy structure; hard, friable, sticky and plastic; common fine 
roots; many fine pores; strong effervescence; moderately alkaline; 
abrupt wavy boundary. 

C2—17 to 23 inches; light brownish gray (2.5Y 6/2) silt loam with very 
fine strata of very fine sandy loam, dark grayish brown (2.5Y 4/2) 
moist; moderate fine and very fine platy structure; slightly hard, 
very friable, nonsticky and nonplastic; common fine roots; many fine 
pores; strong effervescence; moderately alkaline; abrupt wavy 
boundary. 

C3—2 to 45 inches; light brownish gray (2.5Y 6/2) very fine sand with 
several thin strata of very fine sandy loam, dark grayish brown 
(2.5Y 4/2) moist; massive; soft, very friable, nonsticky and non- 
plastic; common fine roots; many fine pores; strong effervescence; 
moderately alkaline; abrupt wavy boundary. 

C4—45 to 60 inches; light brownish gray (2.5Y 6/2) silt loam with very 
fine strata of very fine sandy loam, dark grayish brown (2.5Y 4/2) 
moist; many medium distinct red (2.5Y 4/6 moist) mottles; massive; 
hard, very friable, slightly sticky and slightly plastic; few fine roots; 
common fine pores; strong effervescence; moderately alkaline. 


The 10- to 40-inch control section is dominantly stratified silt loam and 
very fine sand, but it also can have thin strata of coarser or finer tex- 
tured material. It is less than 18 percent clay and less than 15 percent 


fine sand and coarser sand. Some pedons contain a thin buried A 
horizon. 

The Al horizon has hue of 10YR or 2.5Y and value of 5 or 6 (4 or 5 
moist). In some pedons the A horizon is less than 3 inches thick and is 
dark colored. It is dominantly loam or silty clay loam, but the range in- 
cludes silt loam and fine sandy loam. 


Heil series 


The Heil series consists of deep, poorly drained, very 
slowly permeable soils in shallow basins on uplands and 
terraces. These soils are sodic. They formed in material 
weathered from alkaline clayey alluvium. Slope is 0 to 1 
percent. 

Heil soils are similar to Tonka soils and are commonly 
adjacent to Dimmick, Straw, Tonka, and Williams soils. 
Dimmick soils are very poorly drained and lack a natric 
horizon. Straw and Williams soils are well drained, lack a 
natric horizon, and have a fine-loamy control section. 
Tonka soils lack a natric horizon. 

Typical pedon of Heil silty clay loam 345 feet north and 
430 feet east of the southwest corner of sec. 16, T. 145 N., 
R. 86 W. 


Al—O to 2 inches; black (10YR 2/1) silt loam, very dark gray (10YR 3/1) 
dry; weak fine subangular blocky structure parting to weak medium 
granular; slightly hard, friable, slightly sticky and slightly plastic; 
many fine roots; many fine pores; slightly acid; clear wavy bounda- 


ry. 

A2—2 to 4 inches; dark gray (10YR 4/1) silty clay loam, gray (10YR 6/1) 
dry; common fine distinct dark yellowish brown (10YR 4/4) mottles; 
weak coarse and medium platy structure; hard, friable, sticky and 
plastic; many fine roots; many fine pores; slightly acid; abrupt wavy 
boundary. 

B21t—4 to 9 inches; very dark gray (LOYR 3/1) clay, gray (OYR 5/1) 
moist; strong fine angular blocky structure; extremely hard, very 
firm, very sticky and very plastic; common fine and few medium 
roots; common fine and few medium pores; gray (10YR 6/1 dry) on 
top of columns; neutral; gradual smooth boundary. 

B22t—9 to 28 inches; very dark gray (10YR 3/1) clay, dark gray (10YR 
4/1) dry; strong very coarse prismatic structure parting to strong 
coarse and medium angular blocky; extremely hard, very firm, very 
sticky and very plastic; few fine roots; few fine pores; faces of peds 
have glossy appearance when moist; neutral; gradual wavy bounda- 


ry. 

B3—28 to 38 inches; very dark gray (10YR 3/1) clay, dark gray (l0YR 
4/1) dry; strong coarse angular blocky structure parting to strong 
fine angular blocky; extremely hard, very firm, very sticky and 
very plastic; few fine roots; few fine pores; slight effervescence; 
few fine soft lime masses; few fine salt crystals; moderately al- 
kaline; clear wavy boundary. 

Clg—38 to 44 inches; very dark gray (5Y 3/1) clay, gray (5Y 5/1) dry; 
common fine faint dark yellowish brown and yellowish brown 
(10YR 3/4 and 5/4) and many medium faint gray (5Y 5/1) mottles; 
weak coarse subangular blocky structure parting to moderate fine 
subangular blocky; very hard, very firm, very sticky and very 
plastic; very few roots; few fine pores; strong effervescence; com- 
mon medium soft lime masses; tongues of very dark gray (10YR 
3/1); strongly alkaline; clear wavy boundary. 

C2g—44 to 54 inches; olive (5Y 4/3) silty clay, pale olive (5Y 6/3) dry; 
common fine distinct dark yellowish brown and yellowish brown 
(1OYR 3/4 and 5/4) and many medium distinct gray (5Y 5/1) mot- 
tles; weak coarse subangular blocky structure; very hard, firm, very 
sticky and very plastic; very few fine pores; strong effervescence; 
many medium and fine soft lime masses; strongly alkaline; gradual 
wavy boundary. 


92 SOIL SURVEY 


C3g—54 to 60 inches; olive (5Y 5/4) silty clay loam, pale olive (5Y 6/4) 
dry; many large distinct yellowish brown (10YR 5/4) and many 
medium distinct gray (6Y 5/1 and 6/1) mottles; massive; very hard, 
firm, sticky and plastic; very few fine pores; strong effervescence; 
many fine and medium soft lime masses; strongly alkaline. 


Depth to free carbonates ranges from 15 to 40 inches. The thickness 
of the solum ranges from 20 to 40 inches. 

Some pedons lack an Al horizon. The A2 horizon has color value of 3 
to 5 (5 or 6 dry). It is dominantly silty clay loam or silt loam, but the 
range includes silty clay. The B2t horizon has hue of 10YR, 2.5Y, or 5Y; 
value of 3 or 4 (4 or 5 dry); and chroma of 2 or less. It is clay or silty 
clay. Some pedons do not have a B3 horizon. The Cg horizon has few to 
many mottles. Some pedons have clay loam glacial till below a depth of 
40 inches. 


Krem series 


The Krem series consists of deep, well drained soils on 
sand-mantled glacial till uplands. These soils formed in 
material weathered from wind- or water-deposited sandy 
sediments and the underlying glacial till. Permeability is 
rapid in the upper part and moderately slow in the lower 
part. Slope ranges from 1 to 15 percent. 

Krem soils are similar to Flaxton soils and are com- 
monly adjacent to Flaxton, Lihen, Seroco, and Telfer soils. 
Flaxton soils formed in loamy sediments and the underly- 
ing glacial till. Lihen, Seroco, and Telfer soils do not have 
glacial till within a depth of 40 inches. Also, Seroco soils 
lack a mollic epipedon. 

Typical pedon of Krem loamy fine sand, 1 to 6 percent 
slopes, 790 feet west and 135 feet south of the northeast 
corner of NW1/4 sec. 17, T. 144 N., R. 85 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loamy fine sand, very 
dark brown (10YR 2/2) moist; weak fine and medium granular 
structure; soft, very friable, nonsticky and nonplastic; common very 
fine medium and coarse roots; 1 percent pebbles; neutral; clear 
smooth boundary. 

Al2—7 to 15 inches; dark grayish brown (10YR 4/2) loamy fine sand, 
very dark grayish brown (10YR 3/2) moist; weak coarse subangular 
blocky structure; soft, very friable, nonsticky and nonplastic; com- 
mon very fine and few fine roots; 1 percent pebbles; neutral; clear 
wavy boundary. 

A13—15 to 25 inches; dark grayish brown (10YR 4/2) loamy fine sand, 
very dark grayish brown (10YR 3/2) moist; weak coarse subangular 
blocky structure; soft, very friable, nonsticky and nonplastic; com- 
mon very fine and few medium roots; many very fine tubular pores; 
1 percent pebbles; krotovina 3 inches in diameter; neutral; abrupt 
wavy boundary. 

B1—25 to 30 inches; brown (10YR 5/3) loamy sand, dark brown (Q0YR 
4/3) moist; weak medium subangular blocky structure; soft, loose, 
nonsticky and nonplastic; few very fine roots; common very fine 
roots; common very fine and medium tubular pores; about 5 percent 
coarse fragments; mildly alkaline; abrupt irregular boundary. 

I1B21t—30 to 38 inches; light brownish gray (2.5Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; common fine distinct strong brown 
(7.5YR 5/6) mottles; strong coarse prismatic structure parting to 
strong angular blocky; very hard, firm, sticky and plastic; few very 
fine and fine roots; many very fine tubular pores; many moderately 
thick clay films on faces of peds and surfaces of pores; sandy 
coatings as much as 1/4 inch thick between prisms; about 3 percent 
coarse fragments, some lime coated; mildly alkaline; elear irregular 
boundary. 

IIB22tca—38 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; common fine distinct strong brown 
(7.5YR 5/6) mottles; strong very coarse prismatic structure parting 


to moderate medium and coarse angular blocky; very hard, firm, 
sticky and plastic; few very fine and fine roots along faces of 
prisms; many very fine tubular pores; many moderately thick dark 
grayish brown (2.5Y 4/2 moist) clay films on faces of peds and sur- 
faces of pores; sandy coatings as much as 1/4 inch thick between 
prisms; about 3 percent coarse fragments and one large weathered 
sandstone fragment; many irregularly shaped soft masses of lime; 
moderately alkaline; violent effervescence. 


The thickness of the sandy sediments and the depth to underlying gla- 
cial till range from 16 to 40 inches. The soils are, by volume, as much as 
10 percent pebbles and stones, which are mainly in the glacial till. The 
mollic epipedon commonly is more than 20 inches thick. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 2 
or 3. It is dominantly loamy fine sand, but in some pedons it is loamy 
sand and fine sand. Some pedons have no B1 horizon. The I{B2t horizon 
has hue of 10YR or 2.5Y hue, value of 4 to 6 (3 or 4 moist), and chroma 
of 2 or 3. It is dominantly clay loam, but the range includes sandy clay 
loam and loam. Some pedons have a IIB3 or IIC horizon. 


Lawther series 


The Lawther series consists of deep, well drained, 
slowly permeable soils on valley fans, on terraces, and in 
upland swales. These soils formed in material weathered 
from clayey alluvium. Slope ranges from 1 to 3 percent. 

Lawther soils are similar to Dimmick soils and are com- 
monly adjacent to Dimmick, Grail, and Savage soils. Dim- 
mick soils are very poorly drained. Grail and Savage soils 
have an argillic horizon. Also, Savage soils have a mollic 
epipedon that is less than 16 inches thick. 

Typical pedon of Lawther silty clay, 1 to 3 percent 
slopes, 395 feet north and 460 feet west of the southeast 
corner of SW1/4 sec. 28, T. 144 N., R. 89 W. 


Ap—0 to 6 inches; gray (10YR 4/1) silty clay, black (10YR 2/1) moist; 
weak very coarse prismatic structure parting to moderate fine an- 
gular blocky; extremely hard, firm, very sticky and very plastic; 
common fine roots; many fine pores; very slight effervescence; 
mildly alkaline; abrupt smooth boundary. 

B2—6 to 22 inches; dark gray (5Y 4/1) clay, black (5Y 2/1) moist; weak 
very coarse prismatic structure parting to moderate fine angular 
blocky; extremely hard, firm, very sticky and very plastic; common 
fine roots; many fine pores; shiny pressure faces; thin tongues of A 
horizon material; very slight effervescence; moderately alkaline; 
gradual wavy boundary. 

B3es—22 to 36 inches; dark gray (5Y 4/1) clay, black (SY 2/1) moist; 
weak coarse subangular blocky structure parting to moderate medi- 
um and fine angular blocky; extremely hard, firm, very sticky and 
very plastic; common fine roots; many fine pores; slight effer- 
vescence; few fine soft lime masses; common fine and medium gyp- 
sum crystals; moderately alkaline; gradual wavy boundary. 

C1—36 to 50 inches; olive gray (5Y 5/2) clay, dark olive gray (5Y 3/2) 
moist; common fine distinct olive brown (2.5Y 4/4 moist) mottles 
below a depth of 42 inches; moderate fine angular blocky structure; 
extremely hard, firm, very sticky and very plastic; very few fine 
roots; many fine pores; slight effervescence; few fine soft lime 
masses; few fine gypsum crystals; mildly alkaline; gradual wavy 
boundary. 

C2—50 to 60 inches; olive (SY 5/3) clay, olive gray (5Y 4/2) moist; com- 
mon very fine distinct olive brown (2.5Y 4/4 moist) mottles; 
moderate fine angular blocky structure; extremely hard, firm, very 
sticky and very plastic; very few roots; many fine pores; slight ef- 
fervescence; few fine soft lime masses; few fine gypsum crystals; 
mildly alkaline. 


The thickness of the solum ranges from 25 to more than 40 inches. 
Free carbonates are typically throughout the soil, but in some pedons 
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they are not evident within a depth of 20 inches. The mollic epipedon 
commonly is more than 20 inches thick. When the soil is dry, cracks as 
much as 2 inches wide are evident. 

The Al horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 or 3 
moist), and chroma of 1 or 2. It is dominantly silty clay, but in some 
pedons it is silty clay loam. The B2 horizon has hue of 2.5Y or 5Y, value 
of 4 or 5 (2 or 3 moist), and chroma of 1 or 2. It is clay or silty clay. The 
C horizon has hue of 5Y or 25Y, value of 4 to 6 (3 or 4 moist), and 
chroma of 2 or 3. It is clay or silty elay. 


Lefor series 


The Lefor series consists of moderately deep, well 
drained, moderately permeable soils on residual uplands. 
These soils formed in material weathered from soft sand- 
stone. Slope ranges from 1 to 12 percent. 

Lefor soils are similar to Vebar soils and are commonly 
adjacent to Amor, Arnegard, Cohagen, and Vebar soils. 
Amor soils lack an argillic horizon. Arnegard soils lack an 
argillic horizon, have a mollic epipedon that is more than 
16 inches thick, and are not underlain by soft bedrock. 
Cohagen soils lack a mollic epipedon and an argillic 
horizon and have soft sandstone at a depth of 10 to 20 
inches. Vebar soils lack an argillic horizon and have a 
coarse-loamy control section. 

Typical pedon of Lefor fine sandy loam, 6 to 12 percent. 
slopes, 825 feet east and 105 feet south of the northwest 
corner of sec. 28, T. 145 N., R. 89 W. 


Ap—O to 8 inches; dark grayish brown (10YR 4/2) fine sandy loam, very 
dark grayish brown (10YR 3/2) moist; moderate medium subangular 
blocky structure parting to moderate medium and fine granular; 
slightly hard, very friable, slightly sticky and slightly plastic; many 
fine roots; many fine pores; neutral; abrupt smooth boundary. 

B1—8 to 13 inches; brown (10YR 5/3) sandy loam, dark brown (10YR 
4/3) moist; weak coarse prismatic structure parting to moderate 
medium subangular blocky; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine roots; many fine pores; 
neutral; clear wavy boundary. 

B2it—13 to 20 inches; light yellowish brown (2.5Y 6/4) sandy clay loam, 
olive brown (2.5Y 4/4) moist; moderate very coarse prismatic struc- 
ture parting to moderate coarse and medium subangular blocky; 
hard, friable, sticky and slightly plastic; common fine roots; many 
fine pores; many thin clay films bridging sand grains and on faces 
of prisms; neutral; gradual wavy boundary. 

B22t—20 to 24 inches; light yellowish brown (2.5Y 6/4) sandy clay loam, 
light olive brown (2.5Y 5/4) moist; moderate very coarse prismatic 
structure parting to moderate coarse and medium subangular 
blocky; hard, friable, sticky and slightly plastic; few fine roots; 
many fine pores; common thin clay films bridging sand grains and 
on faces of prisms; neutral; gradual wavy boundary. 

C1—24 to 34 inches; pale yellow (2.5Y 7/4) sandy clay loam, light yel- 
lowish brown (2.5Y 6/4) moist; weak very coarse prismatic structure 
parting to weak coarse subangular blocky; hard, friable, slightly 
sticky and slightly plastic; few fine roots; few fine pores; neutral; 
gradual wavy boundary. 

Cr—34 to 60 inches; pale yellow (2.5Y 7/4) soft fine grained sandstone, 
light yellowish brown (2.5Y 6/4) moist; massive; few fine roots in 
the upper part; neutral. 


Depth to soft sandstone ranges from 20 to 40 inches. The thickness of 
the solum ranges from 20 to 35 inches. The mollic epipedon is 7 to 16 
inches thick. 

The A horizon has hue of 1OYR or 2.5Y, value of 4 or 5 (2 or 3 moist), 
and chroma of 2 or 3. It is dominantly fine sandy loam, but the range in- 
cludes loam and sandy loam. Some pedons do not have a B1 horizon. The 
B2t horizon has hue of 10YR or 2.5Y, value of 6 or 7 (4 or 5 moist), and 


chroma of 2 to 4. It is dominantly sandy clay loam, but the range in- 
cludes loam. Some pedons have a B3ca or Cca horizon. The Cr horizon is 
massive or platy sandstone that crushes to fine sandy loam or sandy 
elay loam. 


Lihen series 


The Lihen series consists of deep, somewhat excessive- 
ly drained, rapidly permeable soils on terraces and 
uplands. These soils formed in material weathered from 
wind- or water-deposited sandy sediments. Slope ranges 
from 1 to 6 percent. 

Lihen soils are similar to Telfer soils and are commonly 
adjacent to Krem, Parshall, Seroco, and Telfer soils. Krem 
soils formed in sandy sediments and the underlying gla- 
cial till. Parshall soils have a coarse-loamy control section. 
Seroco soils lack a mollic epipedon. Telfer soils have a 
thinner mollic epipedon than Lihen soils and generally do 
not contain free carbonates within a depth of 60 inches. 

Typical pedon of Lihen loamy fine sand, 1 to 6 percent 
slopes, 100 feet west and 925 feet north of the southeast 
corner of sec. 16, T. 144 N., R. 86 W. 


Ap—O to 7 inches; dark grayish brown (10YR 4/2) loamy fine sand, very 
dark brown (10YR 2/2) moist; weak moderate and coarse granular 
structure; soft, very friable, nonsticky and nonplastic; many very 
fine coarse and very coarse roots; neutral; clear wavy boundary. 

A12—7 to 17 inches; dark grayish brown (10YR 4/2) loamy fine sand; 
very dark brown (10YR 2/2) moist; weak moderate subangular 
blocky structure; soft, very friable, nonaticky and nonplastic; com- 
mon very fine and medium roots; few very fine tubular pores; 
neutral; clear wavy boundary. 

AC—17 to 24 inches; dark brown (10YR 4/3) loamy fine sand, dark 
brown (10YR 3/3) moist; weak coarse subangular blocky structure; 
soft, very friable, nonsticky and nonplastic; common fine and very 
fine roots; few very fine and few medium tubular pores; mildly al- 
kaline; clear wavy boundary. 

C1—24 to 29 inches; dark brown (10YR 4/3) fine sand, dark brown 
(OYR 3/2) moist; massive; soft, loose, nonsticky and nonplastic; 
common very fine and fine roots; few very fine tubular pores; 10 
percent. pebbles less than 5 millimeters in size; few fine irregularly 
shaped soft lime masses; slight effervescence; mildly alkaline; clear 
wavy boundary. 

C2—29 to 39 inches; dark brown (10YR 4/3) fine sand, dark brown 
(10YR 3/2) moist; massive; soft, very friable, nonsticky and non- 
plastic; few very fine roots; common very fine tubular pores; few 
fine irregularly shaped soft lime masses; slight effervescence in the 
lower part; 5 percent pebbles less than 5 millimeters in size; mildly 
alkaline; clear wavy boundary. 

C3ca—39 to 48 inches; dark brown (10YR 4/3) loamy fine sand, dark 
brown (10YR 3/2) moist; massive; slightly hard, friable, nonsticky 
and nonplastic; common very fine roots; many very fine and com- 
mon fine tubular pores; strong effervescence; moderately alkaline; 
clear wavy boundary. 

C4ea—48 to 55 inches; dark brown (10YR 4/3) very fine sandy loam, 
dark brown (10YR 3/2) moist; massive; slightly hard, friable, non- 
sticky and nonplastic; few very fine roots; many very fine pores; 
strong effervescence; mildly alkaline; clear wavy boundary. 

C5—55 to 60 inches; pale brown (10YR 6/3) fine sand, dark brown 
(10OYR 3/3) moist; single grained; soft, loose, nonsticky and non- 
plastic; few very fine roots; few medium tubular pores; moderately 
alkaline; slight effervescence. 


Depth to free carbonates ranges from 20 to 40 inches. The mollic 
epipedon commonly is more than 20 inches thick. 

The A horizon has color value of 4 or 5 (2 or 3 moist). It is loamy fine 
sand or fine sandy loam. The C horizon has hue of 10YR or 2.5Y, value 
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of 4 to 7 (8 to 5 moist), and chroma of 2 to 4. It is loamy fine sand, 
loamy sand, or fine sand. Depth to fine sandy loam or finer textured 
material ranges from 40 to 60 inches. 


Lohler Series 


The Lohler series consists of deep, moderately well 
drained, moderately slowly or slowly permeable soils on 
bottom land. These soils formed in material weathered 
from recent clayey alluvium. Slope is 0 to 1 percent. 

Lohler soils are similar to Magnus soils and are com- 
monly adjacent to Banks, Havrelon, and Magnus soils. 
Banks soils have a sandy control section. Havrelon soils 
have a coarse-silty control section. Magnus soils have a 
mollic epipedon and lack fine stratification. 

Typical pedon of Lohler silty clay 30 feet east and 60 
feet north of the southwest corner of sec. 7, T. 144 N., R. 
84 W. 


Ap—0 to 8 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish 
brown (2.5Y 4/2) moist; weak coarse subangular blocky structure 
parting to moderate fine granular; hard, firm, sticky and very 
plastic; common fine roots; common fine pores; slight effervescence; 
mildly alkaline; abrupt smooth boundary. 

C1—8 to 22 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish 
brown (2.5Y 4/2) moist; moderate fine and medium platy and 
moderate very fine angular blocky structure; very hard, firm, sticky 
and very plastic; common fine roots; common fine pores; slight ef- 
fervescence; few fine soft lime masses; few very thin very dark 
grayish brown (2.5Y 3/2 moist) layers; mildly alkaline; gradual wavy 
boundary. 

C2—22 to 60 inches; grayish brown (2.5Y 5/2) silty clay with thin strata 
of silty clay loam and loam in the lower part, dark grayish brown 
(2.5Y 4/2) moist; few medium distinct dark yellowish brown (10YR 
4/4 moist) and few medium distinct gray (N 5/0 moist) mottles; 
weak coarse and medium platy and moderate fine and very fine an- 
gular blocky structure; very hard, firm, sticky and very plastic; 
common fine roots in the upper part; common fine pores; slight ef- 
fervescence; common fine soft lime masses; few very thin very dark 
grayish brown (2.5Y 3/2 moist) layers; moderately alkaline. 


The soil typically contains free carbonates throughout. Some pedons 
have a buried A horizon below a depth of 30 inches. 

The A horizon has color value of 5 or 6 (4 or 5 moist). In some pedons 
it is dark colored and is less than 3 inches thick. The C horizon has hue 
of 2.5Y or 5Y and value of 5 to 7 (4 to 6 moist), Some pedons have thin 
strata of sandy material below a depth of 40 inches. The C horizon has 
few to common mottles below a depth of 20 inches. 


Magnus series 


The Magnus series consists of deep, well drained, 
moderately slowly or slowly permeable soils on bottom 
land and terraces. These soils formed in material 
weathered from clayey alluvium. Slope is 0 to 1 percent. 

Magnus soils are similar to Straw soils and are com- 
monly adjacent to Straw and Velva soils. Straw soils have 
a fine-loamy control section. Velva soils have a coarse- 
loamy control section and have a mollic epipedon that is 
less than 16 inches thick. 

Typical pedon of Magnus silty clay loam 690 feet south 
and 1,250 feet west of the center of sec. 8, T. 144 N,, R. 
86 W. 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) silty clay loam, 
very dark brown (10YR 2/2) moist; weak coarse subangular blocky 
structure parting to moderate fine granular; hard, friable, sticky 
and plastic; many fine roots; neutral; abrupt smooth boundary. 

Al2—7 to 16 inches; very dark grayish brown (10YR 3/2) silty clay, 
very dark brown (10YR 2/2) moist; weak coarse subangular blocky 
structure parting to moderate fine granular; hard, firm, sticky and 
plastic; many fine roots; common fine pores; thin discontinuous very 
dark grayish brown (10YR 3/2 moist) layers in the lower part; 
neutral; clear wavy boundary. 

B2—16 to 24 inches; dark grayish brown (10YR 4/2) silty clay with thin 
strata of silty clay loam, very dark grayish brown (L0OYR 3/2) moist; 
moderate medium prismatic structure parting to moderate fine an- 
gular blocky; hard, firm, sticky and plastic; common fine roots; 
many fine pores; slight effervescence; 2-inch, very dark brown 
(10YR 2/2) layer in the upper part; moderately alkaline; gradual 
wavy boundary. 

B3—24 to 29 inches; dark grayish brown (2.5Y 4/2) silty clay, very dark 
grayish brown (2.5Y 3/2) moist; weak coarse prismatic structure 
parting to moderate medium and fine angular blocky; hard, firm, 
sticky and plastic; common fine roots; many fine pores; strong ef- 
fervescence; common fine soft lime masses; moderately alkaline; 
clear wavy boundary. 

C1—29 to 34 inches; grayish brown (2.5Y 5/2) silty clay loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak coarse and medium subangular 
blocky structure; hard, firm, sticky and plastic; common fine roots; 
many fine pores; strong effervescence; common fine soft lime 
masses; moderately alkaline; gradual wavy boundary. 

C2—34 to 46 inches; grayish brown (2.5Y 5/2) silty clay loam with thin 
strata of silt loam, dark grayish brown (2.5Y 4/2) moist; weak medi- 
um subangular blocky structure; hard, firm, sticky and plastic; very 
few roots; many fine pores; strong effervescence; common fine soft 
lime masses; moderately alkaline; clear wavy boundary. 

C38—46 to 60 inches; dark grayish brown and grayish brown (10YR 4/2 
and 2.5Y 5/2) stratified silty clay and silty clay loam, very dark 
grayish brown and dark grayish brown (JOYR 3/2 and 2.5Y 4/2) 
moist; massive; hard, firm, sticky and plastic; very few roots; many 
fine pores; strong effervescence; common fine soft lime masses; 
moderately alkaline. 


The mollic epipedon typically is more than 20 inches thick. The solum 
is 25 to 35 inches thick. Depth to free carbonates ranges from 10 to 30 
inches, but some pedons contain free carbonates throughout. Most 
pedons contain one or more dark buried layers. 

The A horizon has hue of 2.5Y or 10YR and value of 3 to 6 (2 or 3 
moist). It is dominantly silty clay loam. The B horizon has hue of 10YR 
or 2.5Y and value of 4 or 5 (2 or 3 moist). The C horizon is dominantly 
silty clay loam, but it can have thin strata of coarser or finer textured 
material. 


Makoti series 


The Makoti series consists of deep, moderately well 
drained, moderately slowly permeable soils on lake plains 
on glacial till uplands. These soils formed in material 
weathered from calcareous silty lacustrine deposits. Slope 
is 0 to 1 percent. 

Makoti soils are similar to Grassna soils and are com- 
monly adjacent to Bowbells, Tonka, and Williams soils. 
Grassna soils are well drained. Bowbells soils have an ar- 
gillie horizon and formed in glacial till. Tonka soils are 
poorly drained and have an argillic horizon. Williams soils 
formed in glacial till, have an argillic horizon, and have a 
mollic epipedon that is less than 16 inches thick. 

Typical pedon of Makoti silt loam 75 feet north and 
1,300 feet west of the southeast corner of sec. 16, T. 146 
N,, R. 85 W. 
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Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) silt loam, very 
dark brown (10YR 2/2) moist; weak coarse subangular blocky struc- 
ture; hard, friable, slightly sticky and slightly plastic; common fine 
roots; common fine pores; slightly acid; abrupt wavy boundary. 

A12—8 to 11 inches; very dark grayish brown (10YR 3/2) silt loam, very 
dark brown (10YR 2/2) moist; weak coarse prismatic structure part- 
ing to weak coarse subangular blocky; hard, friable, slightly sticky 
and slightly plastic; common fine roots; common fine pores; neutral; 
clear wavy boundary. 

B2—11 to 22 inches; grayish brown (2.5Y 5/2) silty clay loam, very dark 
grayish brown (2.5Y 3/2) moist; common medium distinct yellowish 
brown (10YR 5/4 moist) mottles; moderate coarse and medium 
prismatic structure parting to moderate medium subangular blocky; 
very hard, friable, sticky and plastic; few fine roots; many fine 
pores; tongues of the Al horizon in the upper part; few thin clay 
films on faces of peds; neutral; clear wavy boundary. 

Clea—22 to 26 inches; light brownish gray (2.5Y 6/2) silty clay loam, 
grayish brown (2.5Y 5/2) moist; few medium distinct gray (N 5/0 
moist) and common fine distinct brown (7.5YR 4/4 moist) mottles; 
weak coarse and medium subangular blocky structure parting to 
weak medium subangular blocky; hard, friable, slightly sticky and 
plastic; few fine roots; many fine pores; violent effervescence; few 
as soft lime masses; moderately alkaline; gradual wavy boun- 

ary. 

C2ca—26 to 46 inches; light brownish gray (2.5Y 6/2) silty clay loam, 
light olive brown (2.5Y 5/4) moist; common medium distinct gray (N 
5/0 moist) and many fine distinct brown (7.5YR 4/4 moist) mottles; 
weak coarse prismatic structure parting to weak coarse subangular 
blocky; hard, friable, slightly sticky and slightly plastic; many fine 
pores; violent effervescence; moderately alkaline; gradual wavy 
boundary. 

TIC3—46 to 60 inches; light yellowish brown (2.5Y 6/4) clay loam, olive 
brown (2.5Y 4/4) moist; common medium distinct gray (N 5/0 moist) 
and many fine distinct brown (7.5Y 4/4 moist) mottles; massive; 
hard, friable, slightly sticky and slightly plastic; few fine pores; 2 
percent pebbles; strong effervescence; few large soft lime masses; 
moderately alkaline. 


The thickness of the solum ranges from 20 to 30 inches. The thickness 
of the mollic epipedon ranges from 16 to 24 inches; it commonly is more 
than 20 inches, 

The A horizon has color value of 3 or 4 (2 or 3 moist). The B2 horizon 
has hue of 2.5Y or 10YR, value of 4 or 5 (2 or 3 moist), and chroma of 2 
or 3, The C horizon has value of 5 to 7 (4 to 6 moist) and chroma of 2 to 
4. Some pedons do not have clay loam glacial till between depths of 40 
and 60 inches. 


Mandan series 


The Mandan series consists of deep, well drained, 
moderately permeable soils on loess-covered uplands. 
These soils formed in material weathered from calcareous 
silty loess, Slope ranges from 1 to 6 percent. 

Mandan soils are similar to Grassna soils and are com- 
monly adjacent to Grassna, Temvik, and Wilton soils. 
Grassna soils formed in alluvium derived mainly from 
loess. They have a fine-silty control section. Temvik soils 
have a mollic epipedon that is less than 16 inches thick. 
They formed in loess over glacial till. Wilton soils also 
formed in loess over glacial till. 

Typical pedon of Mandan silt loam, 1 to 3 percent 
slopes, 50 feet south and 660 feet west of the northeast 
corner of NW1/4 sec. 22, T, 147 N., R. 85 W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
brown (10YR 2/2) moist; weak coarse subangular blocky structure 
parting to weak fine granular; slightly hard, very friable, slightly 
sticky and slightly_ plastic; many fine roots; many fine pores; 
neutral; abrupt smooth boundary. 


A12—8 to 13 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
brown (10YR 2/2) moist; weak coarse prismatic structure parting to 
weak coarse and medium subangular blocky; slightly hard, very fri- 
able, slightly sticky and slightly plastie; common fine roots; many 
fine pores; neutral; gradual wavy boundary. 

B21—18 to 19 inches; dark grayish brown (10YR 4/2) silt loam, very 
dark grayish brown (10YR 3/2) moist; weak coarse prismatic struc- 
ture parting to weak coarse and medium subangular blocky; hard, 
very friable, slightly sticky and slightly plastic; common fine roots; 
many fine and few medium pores; neutral; gradual wavy boundary. 

B22—19 to 30 inches; grayish brown (10YR 5/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; weak coarse prismatic and weak 
coarse and medium subangular blocky structure; hard, very friable, 
slightly sticky and slightly plastic; common fine roots; many fine 
and few medium pores; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

C1—30 to 37 inches; light brownish gray (2.5Y 6/2) silt loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak coarse prismatic structure; hard, 
very friable, slightly sticky and slightly plastic; few fine roots; 
many fine and few medium pores; strong effervescence; common 
fine soft lime masses; moderately alkaline; gradual wavy boundary. 

C2—87 to 54 inches; light brownish gray (2.5Y 6/2) silt loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak coarse subangular blocky struc- 
ture; slightly hard, very friable, slightly sticky and slightly plastic; 
few fine roots; few fine pores; strong effervescence; common fine 
soft lime masses; moderately alkaline; abrupt: wavy boundary. 

Alb—54 to 58 inches; grayish brown (10YR 5/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; weak coarse subangular blocky 
structure; hard, very friable, slightly sticky and slightly plastic; few 
fine pores; strong effervescence; common fine soft lime masses; 
moderately alkaline; abrupt wavy boundary. 

C3—58 to 60 inches; light yellowish brown (2.5Y 6/4) silt loam, olive 
brown (2.5Y 4/4) moist; massive; hard, very friable, slightly sticky 
and slightly plastic; few fine pores; strong effervescence; common 
fine soft masses; moderately alkaline. 


The thickness of the mollic epipedon ranges from 16 to 35 inches. The 
thickness of the solum ranges from 20 to 40 inches. Depth to free car- 
bonates is dominantly 10 to 25 inches, but some pedons have free car- 
bonates throughout. 

The A horizon has color value of 4 or 5 (2 or 3 moist). The B2 horizon 
has hue of 10YR or 2.5Y, value of 4 to 6 (2 to 4 moist), and chroma of 2 
or 3. In some pedons the C horizon is sand and gravel or glacial till 
below a depth of 40 inches. Some pedons have no Alb horizon. 


Moreau series 


The Moreau series consists of moderately deep, well 
drained, slowly permeable soils on residual uplands. These 
soils formed in material weathered from soft, alkaline 
shale. Slope ranges from 3 to 15 percent. 

Moreau soils are similar to Regent soils and are com- 
monly adjacent to Regent, Rhoades, and Wayden soils. 
Regent soils have an argillic horizon. Rhoades soils have a 
natric horizon and strong columnar structure at a depth 
of 2 to 5 inches. Wayden soils lack a B horizon and have 
soft shale at a depth of 10 to 20 inches. 

Typical pedon of Moreau silty clay, 3 to 6 percent 
slopes, 325 feet east and 650 feet north of the center of 
sec. 27, T. 142 N,, R. 88 W. 


Ap—0 to 7 inches; dark grayish brown (2.5Y 4/2) silty clay, very dark 
grayish brown (2.5Y 3/2) moist; weak medium subangular blocky 
structure parting to moderate fine and very fine granular; hard, 
firm, very sticky and very plastic; common fine roots; common fine 
pores; slight effervescence; moderately alkaline; abrupt smooth 
boundary. 


96 SOIL SURVEY 


B21—7 to 13 inches; dark grayish brown (2.5Y 4/2) silty clay, very dark 
grayish brown (2.5Y 3/2) moist; weak coarse prismatic structure 
parting to moderate fine and very fine subangular blocky and angu- 
lar blocky; hard, firm, very sticky and very plastic; common fine 
roots; common fine pores; few thin clay films; slight effervescence; 
moderately alkaline; gradual wavy boundary. 

B22—18 to 21 inches; light brownish gray (2.5Y 6/2) and light yellowish 
brown (2.5Y 6/4) silty clay, dark grayish brown (2.5Y 4/2) and olive 
brown (2.5Y 4/4) moist; weak coarse prismatic structure parting to 
moderate fine subangular blocky and angular blocky; hard, firm, 
very sticky and very plastic; common fine roots; common fine pores; 
few thin clay films; strong effervescence; few fine soft lime masses; 
common medium yellowish brown (10YR 5/4) iron stains in the 
upper part; few fine gypsum crystals; moderately alkaline; gradual 
wavy boundary. 

Ci—21 to 28 inches; light yellowish brown (2.5Y 6/4) and light olive 
gray (5Y 6/2) silty clay, olive brown (2.5Y 4/4) and olive gray (5Y 
4/2) moist; weak coarse subangular blocky and moderate fine platy 
structure (platiness inherited from soft shale); hard, firm, very 
sticky and very plastic; common fine roots; common fine pores; few 
fine gypsum crystals; strong effervescence; common medium soft 
lime masses; common medium dark yellowish brown (10YR 4/4) iron 
stains; moderately alkaline; clear smooth boundary. 

Cr—28 to 60 inches; light olive gray (SY 6/2) soft shale, olive gray (5Y 
5/2) moist; platy rock structure; very hard, very sticky and very 
plastie; few fine roots in the upper part; strong effervescence; many 
medium soft lime masses in the upper part; common fine gypsum 
crystals; common medium dark yellowish brown (L0YR 4/4) iron 
stains; strongly alkaline. 


The solum is 20 to 28 inches thick. Depth to soft, alkaline shale typi- 
cally is 25 to 30 inches but ranges from 20 to 40 inches. The mollic 
epipedon is 7 to 16 inches thick. 

The A horizon has hue of 2.5Y or 5Y and value of 4 or 5 (2 or 3 
moist). The B2 horizon has color value of 4 to 6 (3 or 4 moist) and 
chroma of 2 to 4. It is dominantly silty clay, but the range includes clay 
and silty clay loam that are more than 35 percent clay. The C1 horizon 
has hue of 2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 to 
4, It is silty clay or clay. The Cr horizon is platy or massive, alkaline 
shale that crushes to silty clay or clay. 


Noonan series 


The Noonan series consists of deep, well drained, 
slowly permeable soils on glacial till uplands. These soils 
are sodic. They formed in material weathered from al- 
kaline glacial till. Slope ranges from 1 to 6 percent. 

Noonan soils are similar to Williams soils and are com- 

monly adjacent to Bowbells, Flaxton, and Williams soils. 
Bowbells, Flaxton, and Williams soils lack a natric 
horizon. Also, Flaxton soils formed in fine sandy loam 
deposits and the underlying glacial till. 
_ Typical pedon of Noonan loam, in an area of Noonan- 
Williams loams, 1 to 6 percent slopes, 1,000 feet west and 
1,050 feet north of the southwest corner of sec. 16, T. 145 
N., R. 86 W. 


Al—0 to 7 inches; very dark grayish brown (10YR 3/2) loam, very dark 
brown (10YR 2/2) moist; weak very coarse prismatic structure part- 
ing to weak medium subangular blocky and weak fine granular; 
slightly hard, friable, slightly sticky and slightly plastic; many fine 
roots; many fine pores; 2 percent pebbles; slightly acid; gradual 
wavy boundary. 

B21t—7 to 12 inches; very dark grayish brown (10YR 3/2) clay loam, 
very dark brown (10YR 2/2) moist; strong coarse and medium 
columnar structure parting to strong medium angular blocky; ex- 
tremely hard, very firm, sticky and plastic; many fine roots, mostly 
along faces of peds; common fine pores; many thin clay films, light 


gray (10YR 7/1) on tops of columns; 2 percent pebbles; mildly al- 
kaline; gradual wavy boundary. 

B22t—12 to 16 inches; dark grayish brown (10YR 4/2) clay loam, very 
dark grayish brown (10YR 3/2) moist; moderate coarse prismatic 
structure parting to moderate medium angular blocky; very hard, 
firm, sticky and plastic; common fine roots; common fine pores; 
common thin clay films on faces of prisms; few fine salt crystals; 2 
percent pebbles; moderately alkaline; gradual wavy boundary. 

B3—16 to 30 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish 
brown (2.5Y 4/2) moist; moderate coarse prismatic structure parting 
to coarse and medium subangular blocky; hard, firm, sticky and 
plastic; few fine roots; few fine pores; coatings of very dark grayish 
brown (10YR 3/2 moist) on faces of prisms; few fine salt crystals; 2 
percent pebbles; strongly alkaline; clear wavy boundary. 

Clea—30 to 56 inches; light brownish gray (2.5Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; very weak coarse prismatic struc- 
ture parting to weak coarse and medium subangular blocky; very 
hard, firm, sticky and plastic; few fine roots; few fine pores; strong 
effervescence; many medium soft lime masses; few fine salt 
crystals; 2 percent pebbles; common fine prominent dark red (25Y 
3/6 moist) iron stains; strongly alkaline; clear wavy boundary. 

C1—56 to 60 inches; light brownish gray and light gray (2.5Y 6/2 and 
7/2) clay loam, grayish brown and light brownish gray (2.5Y 5/2 and 
6/2) moist; massive; hard, firm, sticky and plastic; few fine pores; 
strong effervescence; common fine soft lime masses; few fine salt 
crystals; 2 percent pebbles; few fine prominent red (2.5YR 4/8 
moist) iron stains; strongly alkaline. 


The thickness of the solum ranges from 18 to 32 inches. Depth to free 
carbonates ranges from 16 to 35 inches. 

The Al horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 
2 or 3. It is loam or fine sandy loam, but the range includes silt loam and 
clay loam. Some pedons have an A2 horizon. The B2t horizon has hue of 
10YR or 2.5Y, value of 3 to 5 (2 or 3 moist), and chroma of 2 or 3. The 
B3 horizon is dominantly clay loam, but the range includes loam. The C 
horizon has hue of 2.5Y or SY, value of 5 to 7 (4 to 6 moist), and chroma 
of 2 to 4. It is dominantly clay loam, but the range includes loam. Some 
pedons have soft shale below a depth of 40 inches. 


Parnell series 


The Parnell series consists of deep, very poorly 
drained, slowly permeable soils in depressions in glaciated 
uplands. These soils formed in material weathered from 
water-sorted clayey sediments. Slope is 0 to 1 percent. 

Parnell soils are similar to Tonka soils and are com- 
monly adjacent to Arnegard, Bowbells, Tonka, and Wil- 
liams soils. Arnegard and Bowbells soils are well drained 
and have a fine-loamy control section. Also, Arnegard 
soils lack an argillic horizon. Tonka soils are poorly 
drained and have an A2 horizon. Williams soils are well 
drained, have a fine-loamy control section, and have a 
mollic epipedon that is less than 16 inches thick. 

Typical pedon of Parnell silt loam 90 feet north and 890 
feet east of the southwest corner of SE1/4 sec. 27, T. 146 
N., R. 85 W. 


A11—0 to 6 inches; black (10YR 2/1) silt loam, very dark gray (JOYR 
3/1) dry; weak medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; common fine and medium roots; 
many fine pores; neutral; gradual smooth boundary. 

A12—6 to 16 inches; black (10YR 2/1) silt loam, very dark gray (lOYR 
3/1) dry; common medium prominent dark yellowish brown (10YR 
3/4) mottles; moderate medium and coarse subangular blocky struc- 
ture; hard, friable, slightly sticky and slightly plastic; common fine 
and medium roots; many fine pores; neutral; clear wavy boundary. 
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B2ltg—16 to 20 inches; very dark gray (10YR 3/1) silty clay loam, dark 
gray (10YR 4/1) dry; many medium prominent dark yellowish 
brown (10YR 3/4) mottles; weak very coarse prismatic structure 
parting to moderate medium subangular blocky; very hard, firm, 
sticky and plastic; common fine and medium roots; common fine and 
ena péres; common thin clay films; neutral; gradual wavy boun- 

a 

Bog _20 to 38 inches; very dark gray (10YR 3/1) silty clay, dark gray 
(lOYR 4/1) dry; few medium distinct dark yellowish brown (10YR 
3/4) mottles in the upper part; weak very coarse prismatic structure 
parting to moderate fine and very fine subangular blocky; very 
hard, firm, very sticky and very plastic; few fine roots; common fine 
and medium pores; many thin clay films; neutral; gradual wavy 
boundary. 

B3g—38 to 43 inches; very dark gray (5Y 3/1) silty clay, gray (SY 5/1) 
dry; few medium distinct dark yellowish brown (10YR 3/4) mottles; 
moderate fine and very fine subangular blocky structure; very hard, 
firm, very sticky and very plastic; few fine roots; few fine pores; 
slight effervescence; mildly alkaline; gradual wavy boundary. 

Cleag—43 to 53 inches; olive gray (SY 4/2) silty clay loam, light olive 
gray (5Y 6/2) dry; common medium prominent yellowish brown 
(10YR 5/6) mottles; weak coarse subangular blocky structure; very 
hard, firm, very sticky and very plastic; few fine pores; strong ef- 
fervescence; moderately alkaline; clear wavy boundary. 

C2cag—53 to 60 inches; olive gray (5Y 5/2) silty clay loam, light gray 
(SY 7/2) dry; many coarse prominent yellowish brown (10YR 5/6) 
and common medium faint dark gray (5Y 4/1) mottles; massive and 
varved; very. hard, firm, very sticky and plastic; few fine pores; 
common medium soft lime masses; strong effervescence; moderately 
alkaline. 


The thickness of the solum typically is 35 to 50 inches but ranges 
from 35 to more than 60 inches. Depth to free carbonates ranges from 
35 to 50 inches. 

Some pedons have an O horizon. This horizon is less than 3 inches 
thick. The A horizon is dominantly silt loam, but the range includes silty 
clay loam. Some pedons have an A2 horizon. This horizon is less than 4 
inches thick. The B2tg horizon has hue of 10YR or 2.5Y and value of 2 
to 4. Some pedons lack a B3g horizon. The C horizon is dominantly silty 


clay loam alluvium, but the range includes loam and clay loam glacial till. _ 


Parshall series 


The Parshall series consists of deep, well drained, 
moderately rapidly permeable soils on terraces and out- 
wash plains and in upland swales. These soils formed in 
material weathered from wind- or water-deposited loamy 
sediments. Slope ranges from 1 to 9 percent. 

Parshall soils are similar to Vebar soils and are com- 
monly adjacent to Bowdle, Flaxton, Lihen, and Vebar 
soils. Bowdle soils have a fine-loamy control section and 
have sand and gravel at a depth of 20 to 40 inches. Flax- 
ton soils have an argillic horizon and formed in fine sandy 
loam deposits and the underlying glacial till. Lihen soils 
formed in sandy sediments. Vebar soils have soft sand- 
stone at a depth of 20 to 40 inches and have a mollic 
epipedon that is less than 16 inches thick. 

Typical pedon of Parshall loam, 1 to 6 percent slopes, 
400 feet east and 160 feet south of the northwest corner 
of sec. 29, T.144N,, R. 86 W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) loam, very dark 
brown (10YR 2/2) moist; weak coarse subangular blocky structure 
parting to weak fine subangular blocky and weak fine granular; 
slightly hard, very friable, slightly sticky and slightly plastic; many 
fine roots; many fine pores; neutral; abrupt smooth boundary. 


A12—8'to 17 inches; very dark grayish brown (10YR 3/2) loam, very 
dark brown (10YR 2/2) moist; weak coarse prismatic structure part- 
ing to weak coarse subangular blocky; slightly hard, very friable, 
‘slightly sticky and slightly plastic; many fine roots; many fine 
pores; neutral; clear smooth boundary.- 

B2—17 to 30 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; weak coarse prismatic 
structure parting to weak coarse and medium subangular blocky; 
hard, very friable, slightly sticky and slightly plastic; common fine 
roots; many fine pores; neutral; gradual wavy boundary. 

C1—30 to 36 inches; grayish brown (10YR 5/2) loamy fine sand, very 
dark grayish brown (10YR 3/2) moist; weak coarse subangular 
blocky structure parting to weak fine granular; soft, very friable, 
nonsticky and nonplastic; few fine roots; few fine pores; neutral; 
gradual wavy boudary. 

C2ca—36 to 51 inches; light brownish gray (10YR 6/2) fine sandy loam, 
dark grayish brown (10YR 4/2) moist; weak coarse subangular 
blocky structure; soft, very friable, slightly sticky and nonplastic; 
few fine roots; few fine pores; strong effervescence; 2 percent peb- 
bles; moderately alkaline; clear wavy boundary. 

Alb—51 to 56 inches; grayish brown (2.5Y 5/2) fine sandy loam, very 
dark grayish brown (2.5Y 3/2) moist; weak coarse subangular blocky 
structure; soft, very friable, slightly sticky and nonplastic; few fine 
pores; strong effervescence; 5 percent pebbles; moderately alkaline. 

C8—56 to 60 inches; light brownish gray (2.5Y 6/2) loamy fine sand, 
grayish brown (2.5Y 5/2) moist; very weak coarse subangular blocky 
structure parting to single grained; loose, nonsticky and nonplastic; 
strong effervescence; moderately alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 25 to 40 inches. The thickness of the mollic epipedon typically is 
more than 20 inches. 

The A horizon has color value of 3 to 5 (2 or 3 moist). It is dominantly 
loam or fine sandy loam, but the range includes sandy loam. The B2 
horizon has color value of 4 or 5 (2 or 3 moist) and chroma of 2 or 3. 
Some pedons have a B3 horizon. The C horizon is fine sandy loam or 
loamy fine sand. Some pedons have sand and gravel below a depth of 40 
inches. Some pedons have no Alb horizon. 


Regent series 


The Regent series consists of moderately deep, well 
drained, slowly permeable soils on residual uplands. These 
soils formed in material weathered from residuum of soft, 
alkaline shale. Slope ranges from 1 to 9 percent. 

Regent soils are similar to Savage soils and are com- 
monly adjacent to Moreau, Rhoades, Savage, and Wayden 
soils. Moreau soils lack an argillic horizon. Rhoades and 
Savage soils do not have soft shale at a depth of 20 to 40 
inches. Also, Rhoades soils have a natric horizon and have 
strong columnar structure at a depth of 2 to 5 inches. 
Wayden soils lack a mollic epipedon and have soft shale 
at a depth of 10 to 20 inches. 

Typical pedon of Regent silty clay loam, in an area of 
Regent-Rhoades complex, 1 to 6 percent slopes, 330 feet 
west and 1,780 feet south of the northeast corner of sec. 
29, T. 141 N., R. 90 W. 


Ap—O to 6 inches; dark grayish brown (2.5Y 4/2) silty clay loam, very 
dark grayish brown (2.5Y 3/2) moist; weak medium subangular 
blocky structure parting to moderate fine granular; hard, firm, 
sticky and plastic; common fine roots; common fine pores; neutral; 
abrupt smooth boundary. 

B21t—6 to 13 inches; dark grayish brown (2.5Y 4/2) silty clay, very dark 
grayish brown (2.5Y 3/2) moist; moderate coarse prismatic structure 
parting to strong fine angular blocky; very hard, very firm, very 
sticky and very plastic; common fine roots; many fine pores; con- 
tinuous thin clay films; mildly alkaline; gradual wavy boundary. 
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B22t—13 to 24 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish 
brown (2.5Y 4/2) moist; moderate coarse prismatic structure parting 
to strong fine angular blocky; very hard, very firm, very sticky and 
very plastic; common fine roots; many fine pores; slight effer- 
vescence in the upper part and strong effervescence in the lower 
part; very dark grayish brown (2.5Y 3/2 moist) coatings on faces of 
prisms; moderately alkaline; clear wavy boundary. 

B8ca—24 to 38 inches; grayish brown (2.5Y 5/2) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; weak coarse prismatic structure 
parting to moderate medium subangular blocky; hard, firm, sticky 
and plastic; common fine roots; many fine pores; few thin clay films; 
strong effervescence; common fine soft lime masses; few fine 
sum crystals; common very fine strong brown (7.5YR 5/6) iron 
stains; moderately alkaline; clear smooth boundary. 

Cr—38 to 60 inches; pale olive (5Y 6/3) soft shale, olive (5Y 5/3) moist; 
platy rock structure; very hard, firm, sticky and plastic; few fine 
roots in the upper part; strong effervescence; few medium soft lime 
masses in the upper part; few fine gypsum crystals; strongly al- 
kaline. 

Depth to soft shale typically is 30 to 40 inches. The mollic epipedon is 
7 to 16 inches thick. Depth to free carbonates is 10 to 20 inches. The 
thickness of the solum ranges from 20 to 40 inches. 

The Al horizon has hue of 25Y or 10YR and value of 4 or 5 (2 or 3 
moist). The B2t horizon has hue of 2.5Y or 10YR, value of 4 or 5 (8 or 4 
moist), and chroma of 2 or 3. It is dominantly silty clay, but the range 
includes silty clay loam. Some pedons do not have a B3ca horizon. The 
Cr horizon is platy or massive clayey or silty shale. 


Rhoades series 


The Rhoades series consists of deep, well drained, very 
slowly permeable soils on uplands, on terraces, and in 
swales. These soils are sodic. They formed in material 
weathered from alkaline residuum or alluvium. Slope 
ranges from 1 to 9 percent. 

Rhoades soils are similar to Daglum soils and are com- 
monly adjacent to Belfield, Daglum, Regent, and Sen 
soils. Belfield soils do not have visible salt crystals within 
a depth of 16 inches, generally lack strong columnar 
structure, and have a thicker A horizon than Rhoades 
soils. Daglum soils do not have visible salt crystals within 
a depth of 16 inches. Also, the thickness of the Al horizon 
combined with that of the A2 horizon is greater in 
Daglum soils than in Rhoades soils. Regent and Sen soils 
lack a natric horizon. Also, Sen soils have a fine-silty con- 
trol section. 

Typical pedon of Rhoades silty clay, in an area of 
Rhoades-Daglum complex, 1 to 9 percent slopes, 890 feet 
west and 660 feet north of the southeast corner of sec. 16, 
T. 144 N., R. 89 W. 


A2—0 to 2 inches; grayish brown (10YR 5/2) silt loam, very dark gray- 
ish brown (10YR 3/2) moist; moderate and strong coarse to fine 
platy structure; soft, friable, slightly sticky and slightly plastic; 
many fine roots; many fine pores; neutral; abrupt smooth boundary. 

B2t—2 to 13 inches; very dark grayish brown (10YR 3/2) silty clay, very 
dark brown (10YR 2/2) moist; strong medium and coarse columnar 
structure parting to strong medium and fine angular blocky; ex- 
tremely hard, very firm, very sticky and very plastic; many fine 
roots along faces of peds; common fine pores; many thin clay films 
on faces of peds; slight effervescence in the lower part; few fine 
salt crystals; tops of columns coated with grayish brown (10YR 5/2); 
moderately alkaline; clear wavy boundary. 

B8es—13 to 21 inches; dark grayish brown (10YR 4/2) silty clay, very 
dark grayish brown (10YR 3/2) moist; moderate coarse prismatic 


structure parting to moderate medium and fine angular blocky; ex- 
tremely hard, very firm, very sticky and very plastic; common fine 
roots along faces of peds; common fine pores; common fine soft lime 
masses; common fine salt crystals; strongly alkaline; gradual wavy 
boundary. 

Cles—21 to 41 inches; grayish brown (2.5Y 5/2) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; weak coarse prismatic structure 
parting to moderate medium subangular blocky; hard, firm, sticky 
and plastic; few fine roots; few fine pores; strong effervescence; 
few fine and medium soft lime masses; common fine and coarse 
gypsum crystals; very strongly alkaline; clear wavy boundary. 

C2—41 to 53 inches; grayish brown (2.5Y 5/2) silty clay loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak fine and medium subangular 
blocky structure; hard, firm, sticky and plastic; few fine pores; 
strong effervescence; common medium soft lime masses; few fine 
and medium salt erystals; very strongly alkaline; gradual wavy 
boundary. 

C8—53 to 60 inches; grayish brown (2.5Y 5/2) silt loam, dark grayish 
brown (2.5Y 4/2) moist; weak medium subangular blocky structure; 
hard, firm, sticky and plastic; strong effervescence; common medi- 
um soft lime masses; few fine and medium salt crystals; strongly al- 
kaline. 

The solum is 12 to 24 inches thick. Depth to free carbonates is 10 to 
20 inches. Visible salt and gypsum crystals are within a depth of 16 
inches, 

Some pedons have a thin Al horizon. The thickness of the Al horizon 
combined with that of the A2 horizon is less than 5 inches. The A2 
horizon has color value of 5 or 6 (3 or 4 moist). It is dominantly silt 
loam, but the range includes loam and very fine sandy loam. The B2t 
horizon has hue of 10YR or 2.5Y and value of 3 to 5 (2 or 3 moist). It is 
dominantly silty clay, but the range includes silty clay loam and clay. 
The C horizon has hue of 2.5Y or 5Y, value of 5 or 6 (4 or 5 moist), and 
chroma of 2 to 4, Some pedons have soft alkaline shale below a depth of 
40 inches. 


Ringling series 


The Ringling series consists of excessively drained, 
very rapidly permeable soils that are shallow over por- 
celanite. These soils are on uplands. They formed in 
material weathered from porcelanite. Slope ranges from 6 
to 35 percent. 

Ringling soils are similar to Searing soils and are com- 
monly adjacent to Cabba and Searing soils. Cabba soils 
have a loamy control section. Searing soils are moderately 
deep over porcelanite and have a fine-loamy control sec- 
tion. 

Typical pedon of Ringling channery loam, in an area of 
Ringling-Cabba complex, 9 to 35 percent slopes, 300 feet 
south and 230 feet west of the northeast corner of sec. 30, 
T. 144.N., R. 84 W. 


Al—0 to 7 inches; dark reddish gray (6YR 4/2) channery loam, dark 
reddish brown (5YR 3/2) moist; weak fine granular structure; soft, 
very friable, slightly sticky and slightly plastic; many fine roots; 
many fine pores; 30 percent hard porcelanite fragments; neutral; 
gradual wavy boundary. 

C1—7 to 15 inches; reddish brown (2.5YR 4/4) very channery loam, dark 
reddish brown (2.5YR 3/4) moist; weak fine granular structure; soft, 
very friable, slightly sticky and slightly plastic; many fine roots; 
many fine pores; 60 percent hard porcelanite fragments; slight ef- 
fervescence; lime coatings on undersides of fragments; mildly al- 
kaline; gradual wavy boundary. 

C2—15 to 60 inches; red (10YR 5/6 and 2.5YR 5/6) and reddish yellow 
(5YR 6/6) hard fractured porcelanite beds, red (10YR 4/6 and 2.5YR 
4/6) and yellowish red (SYR 4/6) moist; platy rock structure; few 
roots in the upper part; fines from C1 horizon partly fill voids in 
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the upper part; lime coatings on undersides of some fragments; 
slight effervescence; mildly alkaline. 


Depth to fractured porcelanite beds ranges from 5 to 20 inches. The 
percent of porcelanite fragments ranges from 30 in the Al horizon to 80 
in the lower part of the C1 horizon. 

The Al horizon has hue of 7.5YR or 10YR, value of 4 or 5 (2 or 8 
moist), and chroma of 2 or 3. It is dominantly channery loam, but the 
range includes loam. The C horizon is hard or soft, fractured porcelanite 
beds. 


Savage series 


The Savage series consists of deep, well drained, slowly 
permeable soils on terraces, fans, and uplands. These soils 
formed in material weathered from clayey alluvium or 
residuum of clayey shale. Slope ranges from 1 to 3 per- 
cent. 

Savage soils are similar to Regent soils and are com- 
monly adjacent to Grail, Regent, and Rhoades soils. Grail 
soils have a mollic epipedon that is more than 16 inches 
thick. Regent soils have soft bedrock at a depth of 20 to 
40 inches. Rhoades soils have a natrie horizon at a depth 
of 2 to 5 inches. 

Typical pedon of Savage silty clay loam, 1 to 3 percent 
slopes, 1,320 feet north and 890 feet east of the center of 
sec. 34, T. 144. N., R. 88 W. 


Ap—O0 to 5 inches; dark grayish brown (2.5Y 4/2) silty clay loam, very 
dark grayish brown (2.5Y 3/2) moist; weak medium and fine suban- 
gular blocky structure parting to moderate medium and fine granu- 
lar; hard, friable, sticky and plastic; many fine roots; many fine 
pores; neutral; abrupt smooth boundary. 

A12—5 to 8 inches; dark grayish brown (2.5Y 4/2) silty clay loam, very 
dark grayish brown (2.5Y 3/2) moist; weak coarse prismatic struc- 
ture parting to moderate coarse and medium subangular blocky; 
hard, friable, sticky and plastic; common fine roots; many fine 
pores; neutral; clear wavy boundary. 

B21t—8 to 17 inches; grayish brown (2.5Y 6/2) silty clay, dark grayish 
brown (2.5Y 4/2) moist; moderate coarse and medium prismatic 
structure parting to strong medium and fine angular blocky; very 
hard, firm, very sticky and very plastic; common fine roots; many 
fine pores; continuous thin clay films; very dark grayish brown 
(2.5Y 3/2 moist) coatings on faces of peds; mildly alkaline; clear 
wavy boundary. 

B8ca—17 to 24 inches; light olive brown (2.5Y 5/4) silty clay loam, olive 
brown (2.5Y 4/4) moist; moderate coarse prismatic structure parting 
to moderate coarse and medium subangular blocky; hard, firm, 
sticky and plastic; common fine roots; many fine and few medium 
pores; strong effervescence; few fine soft lime masses; moderately 
alkaline; gradual wavy boundary. 

Clca—24 to 45 inches; light yellowish brown (2.5Y 6/4) stratified silty 
elay and silty clay loam with thin strata of silt loam, light olive 
brown (2.5Y 5/4) moist; weak coarse prismatic structure parting to 
moderate coarse and medium subangular blocky; hard, firm, sticky 
and plastic; few fine roots; many fine pores; violent effervescence; 
common fine soft lime masses; moderately alkaline; gradual wavy 
boundary. 

C2—45 to 60 inches; light yellowish brown (2.5Y 6/4) stratified silty clay 
and silty clay loam with thin strata of silt loam, light olive brown 
(2.5Y 5/4) moist; massive; hard, firm, sticky and plastic; few fine 
pores; strong effervescence; few fine soft lime masses; strongly al- 
kaline. 


Depth to free carbonates is 12 to 24 inches. The solum is 18 to 30 
inches thick. The mollic epipedon is 7 to 16 inches thick. 

The Al horizon has hue of 2.5Y or 10YR, value of 4 or 5 (2 or 3 
moist), and chroma of 2 or 3. It is dominantly silty elay loam, but the 


range includes silt loam. The B2t horizon has color value of 4 or 5 (3 or 4 
moist). It is dominantly silty clay, but the range includes silty clay loam 
and the content of clay is 35 to 45 percent. The C horizon has hue of 
2.5Y or 5Y, value of 5 or 6 (4 or 5 moist), and chroma of 2 to 4. Some 
pedons have soft shale below a depth of 40 inches. 


Searing series 


The Searing series consists of well drained, moderately 
permeable soils that are moderately deep over por- 
celanite. These soils are on uplands. They formed in 
material weathered from porcelanite beds. Slope ranges 
from 1 to 9 percent. 

Searing soils are similar to Ringling soils and are com- 
monly adjacent to Ringling, Sen, and Williams soils. Rin- 
gling soils have porcelanite at a depth of 5 to 20 inches. 
Sen soils have no porcelanite beds and have a fine-silty 
control section. Williams soils have an argillic horizon and 
formed in glacial till. 

Typical pedon of Searing loam, 1 to 6 percent slopes, 
300 feet north and 210 feet west of the southeast corner 
of sec. 16, T. 144 N., R. 87 W. 


Ap—0 to 6 inches; dark brown (7.5YR 4/2) loam, very dark brown 
(75YR 2/2) moist; weak coarse and medium subangular blocky 
structure parting to weak medium and fine granular; slightly hard, 
friable, slightly sticky and slightly plastic; common fine roots; many 
fine pores; neutral; abrupt smooth boundary. 

B21—6 to 12 inches; reddish brown (5YR 4/3) loam, dark reddish brown 
(SYR 3/38) moist; moderate coarse prismatic structure parting to 
moderate coarse and medium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; common fine roots; many fine 
pores; very dark brown (7.5YR 2/2 moist) coatings on faces of 
prisms; 2 percent porcelanite fragments and glacial pebbles; neutral; 
clear wavy boundary. 

B22—12 to 18 inches; reddish brown (5YR 4/4) loam, dark reddish 
brown (5YR 3/4) moist; weak coarse prismatic structure parting to 
moderate coarse and medium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; common fine roots; many fine 
pores; 2 percent porcelanite fragments and glacial pebbles; neutral; 
clear wavy boundary. 

Ci—18 to 25 inches; yellowish red (5YR 5/6) loam, yellowish red (5YR 
4/6) moist; weak coarse and medium subangular blocky structure; 
hard, friable, slightly sticky and slightly plastic; common fine roots; 
many fine pores; slight effervescence; 5 percent porcelanite frag- 
ments and glacial pebbles; mildly alkaline; clear wavy boundary. 

C2—25 to 28 inches; reddish yellow (SYR 6/6) loam, yellowish red (5YR 
5/6) moist; weak coarse and medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly plastic; few fine 
roots; common fine pores; strong effervescence; 6 percent por- 
celanite fragments and glacial pebbles; moderately alkaline; clear 
wavy boundary. 

C3—28 to 60 inches; reddish yellow (SYR 6/8) soft porcelanite beds and 
some loamy material filling upper voids, yellowish red (5YR 5/8) 
moist; strong effervescence; 2 percent glacial pebbles; moderately 
alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 10 to 24 inches. Depth to porcelanite beds ranges from 20 to 40 
inches. 

The Al horizon has hue of 5YR, 7.5YR, or 10YR; value of 4 or 5 (2 or 
3 moist); and chroma of 2 or 3. It is dominantly loam, but the range in- 
cludes silt loam and clay loam. The B2 horizon has hue of 5YR, 7.5YR, 
or 10YR; value of 4 to 6 (3 or 4 moist); and chroma of 2 to 4. It is domi- 
nantly loam, but the range includes clay loam. The C horizon has hue of 
5YR or 7.5YR. The C3 horizon is soft or hard, fractured porcelanite 
beds. 
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Sen series 


The Sen series consists of moderately deep, well 
drained, moderately permeable soils on residual uplands. 
These soils formed in material weathered from silty 
residuum of soft bedrock. Slope ranges from 3 to 9 per- 
cent. 

Sen soils are similar to Amor soils and are commonly 
adjacent to Amor, Rhoades, and Werner soils. Amor soils 
have a fine-loamy control section. Rhoades soils have a 
natric horizon, have a fine-textured control section, and 
have strong columnar structure at a depth of 2 to 5 
inches. Werner soils have soft bedrock at a depth of 10 to 
20 inches and lack a B2 horizon. 

Typical pedon of Sen silt loam, 3 to 6 percent slopes, 50 
feet. west and 760 feet north of the southeast corner of 
NE1/4 sec. 22, T. 144 N., R. 87 W. 


Al—O to 5 inches; dark grayish brown (L0YR 4/2) silt loam, very dark 
brown (10YR 2/2) moist; weak medium and fine subangular blocky 
structure parting to weak fine granular; hard, friable, slightly sticky 
and slightly plastic; many fine roots; many fine pores; neutral; 
gradual wavy boundary. 

B21—5 to 10 inches; brown (10YR 4/3) silt loam, very dark grayish 
brown (10YR 3/2) moist; moderate coarse prismatic structure part- 
ing to moderate coarse and medium subangular blocky; hard, fria- 
ble, slightly sticky and slightly plastic; many fine roots; many fine 
pores; neutral; clear wavy boundary. 

B22—10 to 14 inches; light olive brown (2.5Y 5/4) silt loam, olive brown 
(2.5Y 4/4) moist; moderate medium prismatic structure parting to 
moderate coarse and medium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; many fine roots; many fine 
pores; very dark grayish brown (10YR 3/2 moist) coatings on faces 
of prisms; slight effervescence; mildly alkaline; gradual wavy boun- 
dary. 

Clea—14 to 22 inches; light yellowish brown (2.5Y 6/4) silt loam, olive 
brown (2.5Y 4/4) moist; very weak coarse prismatic structure part- 
ing to weak medium and fine subangular blocky; hard, friable, 
slightly sticky and slightly plastic; many fine roots; many fine 
pores; strong effervescence; few fine soft lime masses; moderately 
alkaline; clear wavy boundary. 

C2ca—22 to 31 inches; light yellowish brown (2.5Y 6/4) silty clay loam, 
light olive brown (2.5Y 5/4) moist; weak coarse and medium suban- 
gular blocky structure; very hard, friable, sticky and plastic; many 
fine roots; many fine pores; strong effervescence; many medium 
soft lime masses; moderately alkaline; clear wavy boundary. 

Cr1—31 to 43 inches; light yellowish brown (2.5Y 6/4) soft sedimentary 
beds, olive brown (2.5Y 4/4) moist; platy rock structure; hard and 
brittle, friable, slightly sticky and slightly plastic; common fine roots 
along rock fractures; strong effervescence; moderately alkaline; 
clear wavy boundary. 

Cr2—43 to 60 inches; pale olive (5Y 6/4) soft sedimentary beds, olive 
(BY 4/4) moist; platy rock structure; hard and brittle, friable, 
slightly sticky and slightly plastie; strong effervescence; moderately 
alkaline. 

Depth to free carbonates is 10 to 20 inches. The solum is 13 to 25 
inches thick. The mollic epipedon is 7 to 16 inches thick. 
The Al horizon has color value of 4 or 5 (2 or 3 moist) and chroma of 

2 or 3, It is dominantly silt loam, but the range includes loam and silty 

clay loam. The B2 horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3 to 

5 moist), and chroma of 2 to 4. It is dominantly silt loam, but the range 

includes silty clay loam. Some pedons have a B3 horizon. The C horizon 

has hue of 2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 to 

4, It is silt loam or silty clay loam. The Cr horizon is soft sedimentary 

bedrock that crushes to silt loam or loam. 


SOIL SURVEY 


Seroco series 


The Seroco series consists of deep, excessively drained, 
rapidly permeable soils on terraces and uplands. These 
soils formed in material weathered from eolian sandy 
sediments. Slope ranges from 1 to 25 percent. 

Seroco soils are similar to Telfer soils and are com- 
monly adjacent to Dune land and to Krem, Lihen, and 
Telfer soils. Dune land is actively shifting sand dunes. 
Krem soils have an argillic horizon, have a mollic 
epipedon, and formed in sandy sediments and the under- 
lying glacial till. Lihen and Telfer soils have a mollic 
epipedon. 

Typical pedon of Seroco loamy fine sand, in an area of 
Seroco-Telfer loamy fine sands, 1 to 15 percent slopes, 
1,050 feet south and 60 feet east of the northwest corner 
of sec. 18, T. 144 N., R. 86 W. 


Al—0 to 3 inches; dark grayish brown (10YR 4/2) loamy fine sand, very 
dark brown (10YR 3/2) moist; weak medium subangular blocky 
structure parting to single grained; loose; many fine roots; slightly 
acid; gradual wavy boundary. 

C1—8 to 20 inches; brown (10YR 5/3) fine sand, brown (10YR 4/3) 
moist; single grained; common fine roots; neutral; gradual wavy 
boundary. 

C2—20 to 60 inches; brown (10YR 5/3) fine sand, brown (10YR 4/3) 
moist; single grained; few roots; neutral. 


The 10- to 40-inch control section is dominantly fine sand, but the 
range includes loamy fine sand and loamy sand. Depth to free car- 
bonates typically is more than 60 inches but ranges from 30 to 60 inches. 
Some pedons have a thin, dark buried layer. 

The A horizon has color value of 4 to 6 (3 or 4 moist) and chroma of 2 
or 8. It is dominantly loamy fine sand, but the range includes fine sand. 
Some pedons have an AC horizon. The C horizon has hue of 10YR or 
2.5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4, Some pedons 
have finer or coarser material below a depth of 40 inches. 


Shambo series 


The Shambo series consists of deep, well drained, 
moderately permeable soils on terraces and fans. These 
soils formed in material weathered from calcareous loamy 
alluvium. Slope ranges from 1 to 6 percent. 

Shambo soils are similar to Arnegard soils and are com- 
monly adjacent to Arnegard, Belfield, Parshall, Savage, 
and Straw soils. Arnegard soils have a mollic epipedon 
that is more than 16 inches thick. Belfield soils have a 
fine-textured natric horizon. Parshall soils have a mollic 
epipedon that is more than 16 inches thick and have a 
coarse-loamy control section. Savage soils have a fine-tex- 
tured argillic horizon. Straw soils have a mollic epipedon 
that is more than 16 inches thick. They typically are on 
bottom land and the lower terraces. 

Typical pedon of Shambo loam, 1 to 3 percent slopes, 
1,040 feet north and 955 feet west of the southeast corner 
of sec. 28, T. 144 N., R. 88 W. 


Ap—0 to 8 inches; dark grayish brown (LOYR 4/2) loam, very dark 
brown (10YR 2/2) moist; weak coarse and medium subangular 
blocky structure parting to moderate fine granular; slightly hard, 
friable, slightly sticky and slightly plastic; many fine roots; many 
fine pores; neutral; abrupt smooth boundary. 
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B2—8 to 19 inches; grayish brown (2.5Y 5/2) loam, dark grayish brown 
(2.5Y 4/2) moist; moderate coarse and medium prismatic structure 
parting to moderate coarse and medium subangular blocky; hard, 
friable, slightly sticky and slightly plastic; many fine roots; many 
fine pores; very dark grayish brown (10YR 3/2) coatings on faces of 
peds in the upper part; neutral; gradual wavy boundary. 

B3ca—19 to 24 inches; light brownish gray (2.5Y 6/2) loam, grayish 
brown (2.5Y 5/2) moist; weak coarse prismatic structure parting to 
moderate coarse and medium angular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; common fine roots; many fine 
pores; strong effervescence; few fine soft lime masses; moderately 
alkaline; clear wavy boundary. 

Clea—24 to 41 inches; light brownish gray (2.5Y 6/2) stratified loam, silt 
loam, and silty clay loam, grayish brown (2.5Y 5/2) moist; weak 
coarse and medium subangular blocky structure; slightly hard, fria- 
ble, slightly sticky and slightly plastic; common fine roots; many 
fine pores; strong effervescence; common fine soft lime masses; 
moderately alkaline; gradual wavy boundary. 

C2—41 to 60 inches; light brownish gray (25Y 6/2) stratified loam, silt 
loam, and silty clay loam; grayish brown (2.5Y 5/2) moist; weak 
coarse subangular blocky structure; slightly hard, friable, slightly 
sticky and slightly plastic; few fine roots; many fine pores; strong 
effervescence; few fine soft lime masses; moderately alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 16 to 28 inches. The mollic epipedon is 7 to 16 inches thick. 

The A horizon has color value of 4 or 5 (2 or 3 moist). It is dominantly 
loam, but the range includes silt loam. The B2 horizon has hue of 2.5Y or 
10YR, value of 5 or 6 (8 or 4 moist), and chroma of 2 to 4. It is domi- 
nantly loam, but in some pedons it is silt loam. Some pedons lack a B3ca 
horizon. The C horizon has color value of 5 to 7 (4 to 6 moist) and 
chroma of 2 to 4. Some pedons have coarser or finer textured material 
below a depth of 40 inches. 


Straw series 


The Straw series consists of deep, well drained, 
moderately permeable soils on bottom land and terraces. 
These soils formed in material weathered from loamy al- 
luvium. Slope ranges from 0 to 6 percent. 

Straw soils are similar to Magnus soils and are com- 
monly adjacent to Magnus, Shambo, and Velva soils. Mag- 
nus soils have a fine-textured control section. Shambo 
soils have a mollic epipedon that is less than 16 inches 
thick and regularly decrease in content of organic matter 
with increasing depth. They typically are on the higher 
terraces. Velva soils have a coarse-loamy control section 
and have a mollic epipedon that is less than 16 inches 
thick. 

Typical pedon of Straw loam, 0 to 3 percent slopes, 990 
feet west and 410 feet south of the northeast corner of 
sec. 18, T. 142 N., R. 90 W. 


Al11—0 to 7 inches; grayish brown (10YR 5/2) loam, very dark grayish 
brown (10YR 3/2) moist; l-inch layer is very dark grayish brown 
(10YR 3/2); weak medium prismatic structure parting to weak 
medium and coarse subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; many fine and common medium roots; 
many fine and common medium pores; neutral; clear smovth boun- 


dary. 

A12—7 to 20 inches; very dark grayish brown (10YR 3/2) silt loam, very 
dark brown (10YR 2/2) moist; 1-inch layer of dark grayish brown 
(10YR 4/2) loam in the lower part; weak medium prismatic struc- 
ture parting to weak medium and fine subangular blocky; slightly 
hard, friable, sticky and plastic; many fine and common medium 
roots; many fine and common medium pores; slight effervescence at 
a depth of 16 inches; few fine soft lime masses in the lower part; 
moderately alkaline; clear smooth boundary. 
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C1—20 to 46 inches; grayish brown (2.5Y 5/2) loam with thin strata of 
silt loam and fine sandy loam, dark grayish brown (2.5Y 4/2) moist; 
weak coarse and medium prismatic structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine roots; many fine and 
few medium pores; strong effervescence; few fine soft lime masses; 
moderately alkaline; clear smooth boundary. 

C2—46 to 60 inches; grayish brown (2.5Y 5/2) fine sandy loam with thin 
strata of loam, dark grayish brown (2.5Y 4/2) moist; massive; soft, 
friable, slightly sticky and slightly plastic; few fine roots; common 
fine pores; strong effervescence; few fine soft lime masses; 
moderately alkaline. 


Depth to free carbonates ranges from 7 to 20 inches. The thickness of 
the solum ranges from 20 to 35 inches. The thickness of the mollic 


epipedon ranges from 16 to 30 inches. Most pedons have one or more 
dark buried layers. 


The Al horizon has color value of 3 to 5 (2 or 3 moist). It is loam, silt 
loam, or silty clay loam. Some pedons have a B horizon. The C horizon 
has hue of 2.5Y or 10YR and value of 5 or 6 (4 or 5 moist). Coarser or 
finer textured material is below a depth of 40 inches in some pedons. 


Telfer series 


The Telfer series consists of deep, excessively drained, 
rapidly permeable soils on terraces and uplands. These 
soils formed in material weathered from wind- or water- 
deposited sandy sediments. Slope ranges from 1 to 15 
percent. 

Telfer soils are similar to Seroco soils and are com- 
monly adjacent to Krem, Lihen, and Seroco soils. Krem 
soils have an argillic horizon and formed in sandy sedi- 
ments and the underlying glacial till. Lihen soils have free 
carbonates within a depth of 40 inches. Seroco soils have 
a mollic epipedon. 

Typical pedon of Telfer loamy fine sand, in an area of 
Seroco-Telfer loamy fine sands, 1 to 15 percent slopes, 
1,060 feet south and 140 feet east of the northwest corner 
of sec. 13, T. 144 N., R. 86 W. 


Al—0 to 10 inches; dark grayish brown (10YR 4/2) loamy fine sand, 
very dark brown (10YR 2/2) moist; very weak coarse prismatic 
structure parting to weak fine granular; soft, very friable, nonsticky 
and nonplastic; many very fine roots, matted in the upper 1 inch; 
many fine and few medium pores; neutral; gradual wavy boundary. 

AC—10 to 15 inches; grayish brown (10YR 5/2) fine sand, very dark 
grayish brown (10YR 3/2) moist; very weak coarse subangular 
blocky structure parting to single grained; loose, nonsticky and non- 
plastic; common very fine roots; common fine pores; neutral; 
gradual wavy boundary. 

C—15 to 60 inches; brown (10YR 5/8) fine sand, dark brown (10YR 4/3) 
moist; single grained; loose, nonsticky and nonplastic; few very fine 
to common fine roots in the upper part and few fine roots at a 
depth of 40 inches; neutral. 


Depth to free carbonates is dominantly more than 60 inches but is 40 
to 60 inches in some pedons. The mollic epipedon is 10 to 16 inches thick. 

The Al horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 
2 or 3. It is dominantly loamy fine sand, but the range includes loamy 
sand and fine sandy loam. The AC horizon has color value of 4 or 5 and 
chroma of 2 or 3. It is dominantly fine sand, but the range includes 
loamy sand and loamy fine sand. The C horizon has hue of 10YR or 
2.5Y, value of 4 to 7 (4 or 5 moist), and chroma of 2 to 4, Some pedons 
have glacial till below a depth of 40 inches. 
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Temvik series 


The Temvik series consists of deep, well drained soils 
on loess-mantled glacial till uplands. These soils are 
moderately permeable in the upper part and moderately 
slowly permeable in the lower part. They formed in 
material weathered from silty loess overlying glacial till. 
Slope ranges from 3 to 9 percent. 

Temvik soils are similar to Wilton soils and are com- 
monly adjacent to Grassna, Mandan, Williams, and Wilton 
soils. Grassna soils have a mollic epipedon that is more 
than 16 inches thick, do not have glacial till within a 
depth of 40 inches, and formed in alluvium derived from 
loess deposits. Mandan soils have a mollic epipedon that is 
more than 16 inches thick, do not have glacial till within a 
depth of 40 inches, and have a coarse-silty control section. 
Williams soils have an argillic horizon and formed in gla- 
cial till. Wilton soils have a mollic epipedon that is more 
than 16 inches thick. 

Typical pedon of Temvik silt loam, in an area of Tem- 
vik-Williams silt loams, 3 to 6 percent slopes, 60 feet 
south and 100 feet east of the northwest corner of NE1/4 
sec. 35, T. 147 N., R. 85 W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
brown (10YR 2/2) moist; weak medium subangular blocky structure 
parting to weak fine granular; slightly hard, very friable, slightly 
sticky and slightly plastic; many fine roots; many fine pores; 
neutral; abrupt smooth boundary. 

A12—8 to 11 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
brown (10YR 2/2) moist; weak coarse prismatic structure parting to 
weak coarse and medium subangular blocky; hard, very friable, 
slightly sticky and slightly plastic; many fine roots; many fine 
pores; neutral; gradual wavy boundary. 

B21—11 to 15 inches; brown (10YR 5/3) silt loam, dark brown (10YR 
3/3) moist; moderate coarse and medium prismatic structure parting 
to weak coarse and medium subangular blocky; slightly hard, fria- 
ble, slightly sticky and slightly plastic; common fine roots; many 
fine pores; neutral; gradual wavy boundary. 

B22—15 to 27 inches; brown (10YR 5/3) silt loam, dark brown (10YR 
4/3) moist; moderate coarse and medium prismatic structure parting 
to moderate coarse and medium subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic, common fine roots; many 
fine pores; neutral; clear wavy boundary. 

IIClea—27 to 32 inches; grayish brown (2.5Y 5/2) clay loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak coarse prismatic structure parting 
to weak coarse and medium subangular blocky; hard, friable, sticky 
and plastic; common fine roots; many fine pores; violent effer- 
vegcence; common medium soft lime masses; 2 percent pebbles; 
moderately alkaline; gradual wavy boundary. 

I1C2ca—32 to 45 inches; light brownish gray (2.5Y 6/2) clay loam, gray- 
ish brown (2.5Y 5/2) moist; weak coarse prismatic structure parting 
to weak medium and fine subangular blocky; hard, friable, sticky 
and plastic; few fine roots; many fine pores; violent effervescence; 
many medium soft lime masses; 2 percent pebbles; moderately al- 
kaline; gradual wavy boundary. 

IIC3—45 to 60 inches; light yellowish brown (2.5Y 6/4) clay loam, olive 
brown (2.5Y 4/4) moist; weak coarse and medium subangular blocky 
structure; hard, friable, sticky and plastic; few fine roots; common 
fine pores; strong effervescence; common medium and fine soft lime 
masses; 2 percent pebbles; moderately alkaline. 


The thickness of the solum and the depth to free carbonates are 20 to 
30 inches. The mollic epipedon is 7 to 16 inches thick. Depth to the un- 
derlying glacial till ranges from 26 to 40 inches. 


SOIL SURVEY 


The A horizon has color value of 4 or 5 (2 or 3 moist). The B2 horizon 
has hue of 10YR or 2.5Y, value of 4 or 5 (3 or 4 moist), and chroma of 2 
or 3. It is dominantly silt loam, but the range includes silty clay loam. 
Some pedons have a B3 horizon, which can extend into the glacial till. 
The IIC horizon is clay loam or loam glacial till. It has hue of 2.5Y or 
5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. Some pedons 
have soft bedrock below a depth of 40 inches. 


Tonka series 


The Tonka series consists of deep, poorly drained, 
slowly permeable soils in shallow basins and depressions 
in the glaciated uplands. These soils formed in material 
weathered from glacial till or water-sorted sediments. 
Slope is 0 to 1 percent. 

Tonka soils are similar to Heil soils and are commonly 
adjacent to Bowbells, Heil, Parnell, and Williams soils. 
Heil soils have a natric horizon at a depth of 1 inch to 4 
inches. The very poorly drained Parnell soils and the well 
drained Williams and Bowbells soils lack an A2 horizon. 

Typical pedon of Tonka silt loam 400 feet west and 100 
feet south of the northeast corner of sec. 9, T. 145 N., R. 
85 W. 


Al1l—0 to 4 inches; black (10YR 2/1) silt loam, very dark gray (1OYR 
3/1) dry; moderate medium granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine roots; many fine 
pores; slightly acid; clear wavy boundary. 

Al12—4 to 9 inches; very dark gray (10YR 3/1) silt loam, dark gray 
(10YR 4/1) dry; weak coarse prismatic structure parting to weak 
medium platy and angular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; many fine roota; many fine pores; 
slightly acid; abrupt wavy boundary. 

A2—9 to 16 inches; dark gray (10YR 4/1) loam, light gray (1OYR 6/1) 
dry; many medium prominent dark brown (7.5YR 3/2) mottles; 
weak and moderate medium platy structure; slightly hard, friable, 
slightly sticky and slightly plastic; common fine roots; many fine 
and common medium pores; slightly acid; abrupt wavy boundary. 

B21t—16 to 20 inches; very dark gray (10YR 3/1) clay loam, dark gray 
(10YR 4/1) dry; many medium prominent dark yellowish brown 
(10YR 3/4) mottles; moderate coarse prismatic structure parting to 
moderate medium angular blocky; very hard, firm, very sticky and 
plastic; common fine roots; common fine pores; many thin clay 
films; common uncoated sand grains on faces of prisms; slightly 
acid; clear wavy boundary. 

B22t—20 to 33 inches; very dark gray (10YR 3/1) clay loam, dark gray 
(10YR 4/1) dry; many large prominent dark brown (7.5YR 3/2) mot- 
tles; strong medium prismatic structure parting to moderate angu- 
lar blocky; very hard, firm, very sticky and plastic; few fine roots; 
common fine pores; many thin clay films; 5 percent pebbles; com- 
mon uncoated sand grains on faces of prisms; slightly acid; gradual 
wavy boundary. 

B3—-33 to 38 inches; very dark gray (JOYR 3/1) clay loam, dark gray 
(1OYR 4/1) dry; many large prominent dark brown (7.5YR 3/2) mot- 
tles; weak coarse prismatic structure parting to weak medium angu- 
lar blocky; very hard, firm, very sticky and plastic; few fine roots; 
common fine pores; few thin clay films on faces of prisms; 5 percent 
pebbles; neutral; clear wavy boundary. 

Cg—38 to 60 inches; olive (SY 5/4) clay loam, pale olive (5Y 6/4) dry; 
common large prominent brown (7.5YR 4/4) and common fine 
prominent gray (N 5/0) mottles; massive; very hard, firm, very 
sticky and plastic; few fine roots in the upper part; few fine pores; 
slight effervescence; 2 percent pebbles; common fine soft lignite 
masses; mildly alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 30 to 50 inches. The Al horizon is dominantly silt loam, but the 
range includes silty clay loam. The A2 horizon has hue of 2.5Y or 10YR, 
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value of 3 to 5 (5 to 7 dry), and chroma of 2 or less. It is loam or silt 
loam. The B horizon has hue of 10YR or 2.5Y, value of 2 to 4, and 
chroma of 1 or 2. It is clay loam or silty clay loam. The C horizon is 
dominantly clay loam glacial till, but the range includes loamy alluvium. 


Vebar series 


The Vebar series consists of moderately deep, well 
drained, moderately rapidly permeable soils on residual 
uplands. These soils formed in material weathered from 
residuum of soft sandstone. Slope ranges from 3 to 15 
percent. 

Vebar soils are similar to Cohagen soils and are com- 
monly adjacent to Arnegard, Cohagen, and Lefor soils 
and Rock outcrop. Arnegard soils have a mollic epipedon 
that is more than 16 inches thick, have a fine-loamy con- 
trol section, and do not have soft sandstone within a 
‘depth of 60 inches. Cohagen soils lack a mollic epipedon, 
lack a B horizon, and have soft sandstone at a depth of 10 
to 20 inches. Lefor soils have a fine-loamy argillic horizon. 
Rock outcrop is hard sandstone. 

Typical pedon of Vebar fine sandy loam, 6 to 9 percent 
slopes, 45 feet north and 925 feet west of the southeast 
corner of SW1/4 sec. 15, T. 144 N., R. 87 W. 


Al—0 to 5 inches; very dark grayish brown (10YR 3/2) fine sandy loam, 
very dark brown (10YR 2/2) moist; weak coarse prismatic structure 
parting to weak fine subangular blocky; slightly hard, very friable, 
slightly sticky and nonplastic; many fine roots; many fine pores; 
neutral; clear wavy boun 

B21—5 to 10 inches; dark brown (10YR 4/8) fine sandy loam, dark 
brown (10YR 3/3) moist; moderate coarse prismatic structure part- 
ing to weak medium subangular blocky; slightly hard, very friable, 
slightly sticky and nonplastic; many fine roots; many fine pores; 
neutral; gradual wavy boundary. 

B22—10 to 18 inches; brown (10YR 5/3) fine sandy loam, dark brown 
(10YR 4/3) moist; weak medium prismatic structure parting to weak 
medium and fine subangular blocky; slightly hard, very friable, 
slightly sticky and nonplastic; many fine roots; many fine pores; 
neutral; gradual wavy boundary. 

B3—18 to 24 inches; light olive brown (2.5Y 5/4) fine sandy loam, olive 
brown (2.5Y 4/4) moist; weak coarse prismatic structure parting to 
weak medium subangular blocky; slightly hard, very friable, slightly 
sticky and nonplastic; common fine roots; common fine pores; 
neutral; gradual wavy boundary. 

C1—24 to 34 inches; light yellowish brown (2.5Y 6/4) fine sandy loam, 
light olive brown (2.5Y 5/4) moist; massive; slightly hard, very fria- 
ble, slightly sticky and nonplastic; few fine roots; few fine pores; 
strong effervescence; common large soft lime masses; mildly al- 
kaline; gradual wavy boundary. 

Cr1—34 to 40 inches; pale yellow (2.5Y 74) soft sandstone, light yel- 
lowish brown (2: BY 6/4) moist; massive; slightly hard and brittle; 
few fine roots; strong effervescence; common large lime masses; 
diffuse wavy boundary 

Cr2—40 to 60 inches; aie yellow (2.5Y 7/4) soft sandstone, light yel- 
lowish brown (2.5Y 6/4) moist; massive; slightly hard and brittle; 
slight effervescence; few medium soft lime masses; moderately al- 
kaline. 


The thickness of the solum ranges from 20 to 35 inches. Depth to free 
carbonates is 20 to 30 inches. Depth to soft sandstone ranges from 20 to 
40 inches. The mollic epipedon is 7 to 16 inches thick. 

The Al horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 
2 or 3. The B2 horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3 or 4 
moist), and chroma of 2 to 4. The C horizon has hue of 2.5Y or 5Y, value 
of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. The Cr horizon is massive 
or platy, soft sandstone that crushes to fine sandy loam or loamy fine 
sand. Some pedons have thin ledges of hard sandstone. 
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Velva series 


The Velva series consists of deep, well drained, 
moderately rapidly permeable soils on bottom land and 
terraces. These soils formed in material weathered from 
loamy alluvium. Slope ranges from 1 to 6 percent. 

Velva soils are similar to Parshall soils and are com- 
monly adjacent to Magnus, Parshall, Shambo, and Straw 
soils. Magnus soils have a mollic epipedon that is more 
than 16 inches thick and have a fine-textured control sec- 
tion. Parshall soils regularly decrease in content of or- 
ganic matter with increasing depth and have a mollic 
epipedon that is more than 16 inches thick. They are on 
the higher terraces adjacent to Velva soils. Shambo soils 
regularly decrease in content of organic matter with in- 
creasing depth and have a fine-loamy control section. 
They are on the higher terraces adjacent to Velva soils. 
Straw soils have a mollic epipedon that is more than 16 
inches thick and have a fine-loamy control section. 

Typical pedon of Velva fine sandy loam, 1 to 6 percent 
slopes, 1,090 feet west and 90 feet north of the southeast 
corner of sec. 13, T. 144 N., R. 87 W. 


Al—0 to 6 inches; very dark grayish brown (10YR 3/2) fine sandy loam, 
very dark brown (10YR 2/2) moist; weak fine granular structure; 
soft, very friable, slightly sticky and slightly plastic; many roots; 
many fine pores; neutral; abrupt smooth boundary. 

C1—6 to 12 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; weak very coarse 
prismatic structure parting to weak coarse subangular blocky; 
slightly hard, very friable, slightly sticky and slightly plastic; many 
roots; many fine pores; mildly alkaline; abrupt smooth boundary. 

Alb—12 to 13 inches; very dark grayish brown (10YR 3/2) fine sandy 
loam, very dark brown (10YR 2/2) moist; weak medium subangular 
blocky structure; slightly hard, very friable, slightly sticky and 
slightly plastic; many roots; many fine pores; slight effervescence; 
mildly alkaline; clear smooth boundary. 

C2—13 to 15 inches; grayish brown (2.5Y 5/2) fine sandy loam, very 
dark grayish brown (2.5Y 3/2) moist; weak coarse prismatic struc- 
ture parting to weak coarse and medium subangular blocky; hard, 
friable, slightly sticky and slightly plastic; common roots; common 
fine pores; strong effervescence; mildly alkaline; clear smooth boun- 


dary. 

C38—15 to 36 inches; grayish brown (2.5Y 5/2) fine sandy loam with 
strata of loam and loamy fine sand less than 1 inch thick, dark gray- 
ish brown (2.5Y 4/2) moist; weak very coarse prismatic structure 
parting to weak coarse and medium subangular blocky; slightly 
hard, very friable, slightly sticky and slightly plastic; common roots; 
common fine pores; strong effervescence; mildly alkaline; clear 
smooth boundary. 

C4—386 to 52 inches; grayish brown (2.5Y 5/2) loamy fine sand, very 
dark grayish brown (2.5Y 3/2) moist; single grained; few roots; 
strong effervescence; moderately alkaline; clear smooth boundary. 

C5—52 to 60 inches; light brownish gray (2.5Y 6/2) loam, dark grayish 
brown (2.5Y 4/2) moist; weak coarse subangular blocky structure; 
slightly hard, very friable, slightly sticky, and slightly plastic; few 
roots; few pores; strong effervescence; moderately alkaline. 


The mollic epipedon is 7 to 16 inches thick. Depth to free carbonates 
is dominantly 10 to 20 inches, but some pedons contain free carbonates 
throughout. Most pedons contain one or more buried A horizons. 

The A horizon has hue of 10YR or 2.5Y and value of 3 to 5 (2 or 3 
moist). It is. dominantly fine sandy loam, but the range includes loam. 
Some pedons have a B2 horizon. The C horizon has hue of 10YR or 2.5Y, 
value of 4 to 7 (3 to 5 moist), and chroma of 2 to 4. Some pedons have a 
Cca horizon. 
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Wabek series 


The Wabek series consists of deep, excessively drained 
soils on outwash plains and terraces. These soils are 
moderately rapidly permeable in the upper part and very 
rapidly permeable in the lower part. They formed in 
material weathered from loamy sediments that are shal- 
low or very shallow over sand and gravel. Slope ranges 
from 3 to 25 percent. 

Wabek soils are commonly adjacent to Bowdle, Wil- 
liams, and Zahl soils. Bowdle soils have a mollic epipedon 
that is more than 16 inches thick and have sand and 
gravel at a depth of 20 to 40 inches. Williams soils have 
an argillic horizon and formed in loamy glacial till. Zahl 
soils also formed in loamy glacial till. 

Typical pedon of Wabek gravelly sandy loam, in an area 
of Wabek soils, 3 to 25 percent slopes, 40 feet east and 75 
feet south of the northwest corner of SW1/4 sec. 34, T. 
144 N,, R. 87 W. 


A1—0 to 7 inches; dark grayish brown (10YR 4/2) gravelly sandy loam, 
very dark brown (10YR 2/2) moist; weak fine granular structure; 
soft, very friable, slightly sticky and nonplastic; many fine roots, 
matted in the upper 1 inch; many fine pores; slight effervescence in 
the lower part; mildly alkaline; gradual wavy boundary. 

IIC1ca—7 to 18 inches; grayish brown (10YR 5/2) gravelly loamy coarse 
sand, dark grayish brown (10YR 4/2) moist; single grained; loose, 
nonsticky and nonplastic; many fine roots in the upper part; strong 
effervescence; lime coatings on undersides of pebbles; mildly al- 
kaline; diffuse wavy boundary. 

IIIC2—18 to 60 inches; light brownish gray (10YR 6/2) stratified sand 
and gravel, grayish brown (10YR 5/2) moist; single grained; loose, 
nonsticky and nonplastic; few roots to a depth of 20 inches; strong 
effervescence in the upper part and slight effervescence in the 
lower part; mildly alkaline. 


Depth to sand and gravel is 7 to 14 inches. Depth to free carbonates is 
4 to 9 inches. The Al horizon has color value of 4 or 5 (2 or 3 moist). It 
is gravelly sandy loam, sandy loam, gravelly loamy sand, loamy sand, 
gravelly loam, or loam. 


Wayden series 


The Wayden series consists of shallow, excessively 
drained, slowly permeable soils on residual uplands. These 
soils formed in material weathered from soft alkaline 
shale. Slope ranges from 9 to 15 percent. 

Wayden soils are similar to Cabba soils and are com- 
monly adjacent to Cabba, Moreau, and Regent soils. 
Cabba soils have a loamy control section. Moreau and Re- 
gent soils have a mollic epipedon that is 7 to 16 inches 
thick and have soft shale at a depth of 20 to 40 inches. 
Also, Regent soils have an argillic horizon. 

Typical pedon of Wayden silty clay, in an area of 
Wayden-Moreau silty clays, 9 to 15 percent slopes, 950 
feet west and 700 feet south of the center of sec. 26, T. 
146 N., R. 88 W. 


Al—0 to 3 inches; grayish brown (2.5Y 5/2) and pale olive (SY 6/3) silty 
clay, very dark grayish brown (2.5Y 3/2) and olive (6Y 5/3) moist; 
moderate fine and very fine angular blocky structure; hard, firm, 
sticky and plastic; many fine and common medium roots; many fine 
and common medium pores; slight effervescence; 1 percent coarse 
fragments; mildly alkaline; clear wavy boundary. 


SOIL SURVEY 


C1—38 to 7 inches; pale olive (5Y 6/3) silty clay, olive (5Y 5/3) moist; 
moderate medium subangular blocky structure parting to moderate 
fine and very fine angular blocky; very hard, firm, very sticky and 
very plastic; many fine and common medium roots; many fine and 
common medium pores; slight effervescence; moderately alkaline; 
gradual wavy boundary. 

C2—7 to 12 inches; light olive gray (SY 6/2) silty clay, olive gray (5Y 
5/2) moist; weak coarse subangular blocky structure parting to 
moderate fine and very fine angular blocky; very hard, firm, very 
sticky and very plastic; many fine roots; many fine pores; strong ef- 
fervescence; few fine gypsum crystals; few soft weathered shale 
fragments; moderately alkaline; gradual wavy boundary. 

Cr—12 to 60 inches; light gray (5Y 6/1 and 5Y 7/2) soft, shale, gray (5Y 
5/1) and olive gray (5Y 5/2) moist; platy rock structure; very hard 
and brittle, firm, very sticky and very plastic; common fine roots to 
a depth of 28 inches along rock fractures; strong effervescence; 
common fine soft lime masses in the upper part; common fine gyp- 
sum crystals; common fine and medium yellowish brown (10YR 5/6) 
iron stains; strongly alkaline. 


Depth to soft shale is 10 to 20 inches. The C and Cr horizons contain 
few to many gypsum crystals, 

The Al horizon has color value of 5 and 6 (3 to 5 moist) and chroma of 
2 or 3. It is dominantly silty clay, but the range includes silty clay loam 
and clay. The C horizon has hue of 2.5Y or 5Y, value of 5 to 8 (4 to 6 
moist), and chroma of I to 4. The Cr horizon is soft, massive or platy 
shale that crushes to silty clay or clay. 


Werner series 


The Werner series consists of shallow, well drained, 
moderately permeable soils on residual uplands. These 
soils formed in material weathered from soft, fine grained 
sandstone. Slope ranges from 6 to 15 percent. " 

Werner soils are similar to Cabba soils and are com- 
monly adjacent to Amor, Cabba, and Sen soils. Amor soils 
have a B horizon and have soft sandstone at a depth of 20 
te 40 inches. Cabba soils lack a mollic epipedon. Sen soils 
have a B horizon and have soft bedrock at a depth of 20 
to 40 inches. 

Typical pedon of Werner loam, in an area of Amor- 
Werner loams, 9 to 15 percent slopes, 665 feet south and 
240 feet east of the northwest corner of sec. 24, T. 142 N., 
R. 88 W. 


Ap—0 to 8 inches; grayish brown (2.5Y 5/2) loam, very dark grayish 
brown (2.5Y 3/2) moist; weak medium and coarse subangular blocky 
structure; hard, friable, slightly sticky and slightly plastic; common 
fine roots; common fine and few medium pores; mildly alkaline; 
abrupt wavy boundary. 

AC—8 to 12 inches; light brownish gray (2.5Y 6/2) loam, grayish brown 
(2.5Y 6/2) moist; weak medium prismatic structure parting to weak 
medium and fine subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; common fine roots; common fine pores; 
strong effervescence; common fine soft lime masses; moderately al- 
kaline; gradual wavy boundary. 

Clca—12 to 17 inches; light brownish gray (2.5Y 6/2) loam, grayish 
brown (2.5Y 5/2) moist; weak medium prismatic and subangular 
blocky structure; slightly hard, friable, slightly sticky and slightly 
plastic; common fine roots; many fine pores; violent effervescence; 
many fine and medium soft lime masses; moderately alkaline; clear 
wavy boundary. 

Crl—17 to 28 inches; light olive gray (SY 6/2) soft sandstone, olive gray 
(5Y 5/2) moist; platy rock structure; hard and brittle, firm, slightly 
sticky and slightly plastic, few fine roots along rock fractures; 
strong effervescence; few fine soft lime masses; moderately .al- 
kaline; gradual wavy boundary. 
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Cr2—28 to 60 inches; light olive gray (5Y 6/2) soft sandstone, olive gray 
(SY 5/2) moist; platy structure; hard and brittle, firm, slightly sticky 
and slightly plastic; few fine roots along rock fractures in the upper 
part; strong effervescence; few fine and medium dark reddish 
brown (5YR 3/3 moist) iron stains; moderately alkaline. 


Depth to soft sandstone is 10 to 20 inches. The mollie epipedon is 7 to 
16 inches thick. Depth to free carbonates is 5 to 15 inches. 

The A horizon has hue of 2.5Y or 10YR, value of 4 or 5 (2 or 3 moist), 
and chroma of 2 or 3. It is dominantly loam, but the range includes silt 
loam. The AC horizon has hue of 10YR or 2.5Y. It is dominantly loam, 
but the range includes silt loam. The Clea horizon is dominantly loam, 
but the range includes silt loam. Some pedons lack a Clea horizon. The 
Cr horizon is dominantly soft sandstone, but the range includes silty and 
clayey soft bedrock. 


Williams series 


The Williams series consists of deep, well drained soils 
on glaciated uplands. These soils formed in material 
weathered from calcareous loamy glacial till. Permeability 
is moderate in the upper part and moderately slow in the 
lower part. Slope ranges from 1 to 15 percent. 

Williams soils are similar to Bowbells soils and are com- 
monly adjacent to Bowbells, Flaxton, Noonan, Temvik, 
and Zahl soils. Bowbells and Flaxton soils have a mollic 
epipedon that is more than 16 inches thick. Also, Flaxton 
soils formed in fine sandy loam deposits and the underly- 
ing glacial till, Noonan soils have a natric horizon. Temvik 
and Zahl soils lack an argillic horizon. Also, Temvik soils 
formed in silty loess deposits over glacial till. 

Typical pedon of Williams loam, 1 to 3 percent slopes, 
105 feet north and 340 feet west of the southeast corner 
of SW1/4 sec. 23, T. 145 N., R. 86 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam, very dark 
brown (10YR 2/2) moist; weak coarse subangular blocky structure 
parting to moderate fine granular; hard, friable, slightly sticky and 
slightly plastic; many fine roots; many fine pores; 1 percent pebbles; 
neutral; abrupt smooth boundary. 

B21t—7 to 11 inches; brown (10YR 4/8) clay loam, dark brown (10YR 
3/3) moist; strong. medium prismatic structure parting to strong 
medium and fine angular blocky; very hard, friable, sticky and 
plastic; many roots; many fine pores; few pebbles; many thin clay 
films on faces of peds; 2 pereent pebbles; neutral; gradual wavy 
boundary. 

B22t—11 to 18 inches; grayish brown (10YR 5/2) clay loam, dark grayish 
brown (10YR 4/2) moist; moderate medium prismatic structure 
parting to strong medium subangular blocky; hard, friable, sticky 
and plastic; many roots; few large and common fine pores; many 
thin clay films on faces of peds; 2 percent pebbles; mildly alkaline; 
clear wavy boundary. 

B8ca—18 to 26 inches; light yellowish brown (2.5Y 6/4) clay loam, olive 
brown (2.5Y 4/4) moist; moderate coarse prismatic structure parting 
to moderate medium and fine subangular blocky; slightly hard, fria- 
ble, slightly sticky and plastic; few roots; common fine pores; strong 
effervescence; 2 percent pebbles; moderately alkaline; clear wavy 
boundary. 

Clea—26 to 30 inches; light gray (2.5Y 7/2) clay loam, light brownish 
gray (2.5Y 6/2) moist; weak coarse prismatic structure parting to 
weak medium and fine subangular blocky;. slightly hard, friable, 
slightly sticky and plastic; few roots; few large and common fine 
pores; violent effervescence; many fine and medium soft lime 
masses; 2 percent pebbles; moderately alkaline; clear wavy bounda- 


ry. 
C2—30 to 60 inches; light yellowish brown (2.5Y 6/4) clay loam, light 
olive brown (2.5Y 5/4) moist; weak medium and fine subangular 
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blocky structure; hard, friable, sticky and plastic; few roots in the 
upper part; common to few pores; strong effervescence; 2 percent 
pebbles; common fine and medium soft lime masses; moderately al- 
kaline. 


The thickness of the solum ranges from 15 to 30 inches. Depth to free 
carbonates ranges from 10 to 24 inches. The mollic epipedon is 7 to 16 
inches thick. 

The A horizon has color value of 4 or 5 (2 or 3 moist). It is dominantly 
loam, but the range includes fine sandy loam, silt loam, and clay loam. 
The B2t horizon has color value of 4 to 6 (3 to 5 moist) and chroma of 2 
or 3. It is dominantly clay loam, but in some pedons it is loam. Some 
pedons do not have a B3ca horizon. The C horizon has color value of 5 to 
7 (4 to 6 moist) and chroma of 2 to 4. it is dominantly clay loam, but in 
some pedons it is loam. 


Wilton series 


The Wilton series consists of deep, well drained soils on 
loess-mantled glacial till uplands. These soils formed in 
material weathered from loess over glacial till. Permea- 
bility is moderate in the upper part and moderately slow 
in the lower part. Slope ranges from 1 to 3 percent. 

Wilton soils are similar to Temvik soils and are com- 
monly adjacent to Grassna, Mandan, Temvik, and Wil- 
liams soils. Grassna soils formed in alluvium derived from 
loess deposits and do not have glacial till at a depth of 26 
to 40 inches. Mandan soils have a coarse-silty control sec- 
tion and do not have glacial till at a depth of 26 to 40 
inches. Temvik and Williams soils have a mollic epipedon 
that is less than 16 inches thick. Also, Williams soils have 
an argillic horizon and formed in glacial till. 

Typical pedon of Wilton silt loam, 1 to 3 percent slopes, 
50 feet west and 270 feet north of the southeast corner of 
NE1/4 sec. 28, T. 147 N., R. 85 W. 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) silt loam, very 
dark brown (10YR 2/2) moist; weak coarse and medium subangular 
blocky structure parting to weak fine granular; hard, very friable, 
slightly sticky and slightly plastic; many fine roots; many fine 
pores; neutral; abrupt smooth boundary. 

B2—9 to 26 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; moderate coarse prismatic struc- 
ture parting to moderate medium prismatic and subangular blocky; 
hard, very friable, slightly sticky and slightly plastic; many fine 
roots; many fine pores; few thin clay films on faces of prisms; 
neutral; clear wavy boundary. 

TIB8ca—26 to 31 inches; grayish brown (2.5Y 5/2) clay loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak coarse prismatic structure parting 
to weak coarse subangular blocky; very hard, friable, sticky and 
plastic; common fine roots; many fine pores; strong effervescence; 
common fine and medium soft lime masses; 1 percent pebbles; very 
dark grayish brown (10YR 3/2 moist) coatings on faces of prisms; 
mildly alkaline; gradual wavy boundary. 

IIClca—31 to 42 inches; light brownish gray (2.5Y 6/2) clay loam, gray- 
ish brown (2.5Y 5/2) moist; weak coarse prismatic structure parting 
to weak coarse subangular blocky; hard, friable, sticky and plastic; 
few fine roots; many fine pores; violent effervescence; many medi- 
um and large soft lime masses; 2 percent pebbles; moderately al- 
kaline; gradual wavy boundary. 

IIC2ca—42 to 60 inches; light yellowish brown (2.5Y 6/4) clay loam, light 
olive brown (2.5Y 5/4) moist; weak coarse subangular blocky struc- 
ture; hard, friable, sticky and plastic; few fine roots in the upper 
part; common fine pores; strong effervescence; common fine and 
medium soft lime masses; 2 percent pebbles; moderately alkaline. 
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Depth to free carbonates is 20 to 30 inches. The thickness of the 
solum ranges from 20 to 36 inches. The thickness of the mollic epipedon 
ranges from 16 to 30 inches. Depth to the underlying glacial till ranges 
from 26 to 40 inches. 

The A horizon has color value of 3 to 5 (2 or 3 moist). The B2 horizon 
has hue of 10YR or 2.5Y and value of 4 or 5 (3 or 4 moist). Some pedons 
lack a IIB8ca horizon, and some have a silt loam B3 horizon. The IIC 
horizon has hue of 2.5Y or 5Y, value of 5 to 7 (4 or 5 moist), and chroma 
.of 2 to 4. It is dominantly clay loam glacial till, but the range includes 
loam glacial till. 


Zahl series 


The Zahl series consists of deep, well drained, 
moderately slowly permeable soils on glaciated uplands. 
These soils formed in material weathered from calcareous 
loamy glacial till. Slope ranges from 3 to 35 percent. 

Zahl soils are similar to Werner soils and are commonly 
adjacent to Bowbells and Williams soils. Bowbells soils 
have a mollic epipedon that is more than 16 inches thick 
and have an argillie horizon. Werner soils have soft 
bedrock at a depth of 10 to 20 inches. Williams soils have 
an argillic horizon. 

Typical pedon of Zahl loam, in an area of Zahl-Williams 
loams, 9 to 15 percent slopes, 120 feet west and 420 feet 
south of the northeast corner of NW1/4 sec. 5, T. 144 N., 
R. 86 W. 


Al—O0 to 5 inches; dark grayish brown (10YR 4/2) loam, very dark 
brown (10YR 2/2) moist; weak medium subangular blocky structure 
parting to weak medium granular; slightly hard, friable, slightly 
sticky and slightly plastic; many fine and medium roots; many fine 
and medium pores; slight effervescence; 2 percent pebbles; mildly 
alkaline; clear wavy boundary. 

Clea—5 to 23 inches; light brownish gray (2.5Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; very weak coarse prismatic struc- 
ture parting to moderate medium and fine subangular blocky; very 
hard, friable, slightly sticky and plastic; common fine roots; many 
fine and common medium pores; violent effervescence; many medi- 
um soft lime masses; 2 percent pebbles; few fine dark red (JOYR 
3/6 moist) iron stains; moderately alkaline; gradual wavy boundary. 

C2—23 to 60 inches; light yellowish brown (2.5Y 6/4) clay loam, olive 
brown (2.5Y 4/4) moist; weak medium and fine subangular blocky 
structure; hard, friable, sticky and plastic; common fine and common 
medium pores; strong effervescence; common fine soft lime masses; 
2 pereent pebbles; few fine dark red (10YR 3/6 moist) iron stains; 
moderately alkaline. 


The thickness of the mollic epipedon ranges from 5 to 16 inches. The 
soils typically contain free carbonates throughout, but some pedons have 
no free carbonates within a depth of 8 inches. 

The A horizon has color value of 3 or 4 (2 or 3 moist). It is dominantly 
loam, but the range includes gravelly loam and clay loam. Some pedons 
have an AC horizon. The C horizon has color value of 5 to 7 (4 to 6 
moist) and chroma of 2 to 4 moist. It is dominantly clay loam, but the 
range includes loam. Some pedons have soft bedrock below a depth of 40 
inches. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965. 
Readers interested in further details about the system 
should refer to “Soil taxonomy” (8). 
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The system of classification has six categories. 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and series. 
In this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected for 
the higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 17, the soils of the 
survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi- 
nant soil-forming processes that have taken place. Each 
order is identified by a word ending in sol. An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Boroll (Bor, meaning cold, plus oll, 
from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; soil 
moisture and temperature regimes; and base status. Each 
great group is identified by the name of a suborder and a 
prefix that suggests something about the properties of 
the soil. An example is Haploborolls (Hapl, meaning sim- 
ple horizons, plus boroll, the suborder of Mollisols that 
have a mean annual soil temperature of less than 47 
degrees F). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other or- 
ders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceeding the name of the great 
group. The adjective Typic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Haploborolls. 

FAMILY. Families are established within a subgroup 
on the basis of similar physical and chemical properties 
that affect management. Among the properties con- 
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem- 
perature regime, thickness of the soil penetrable by roots, 
consistence, moisture equivalent, soil slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup and a series of adjectives. The adjectives are 
the class names for the soil properties used as family dif- 
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ferentiae. An example 
Haploborolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, con- 
sistence, and mineral and chemical composition. 


is fine-loamy, mixed Typic 


Formation of the soils 


This section relates the factors of soil formation to the 
formation of soils in the survey area. 

Soil forms through the physical and chemical weather- 
ing of deposited or accumulated geologie material. Soil 
characteristics are determined by (1) the physical traits 
and chemical and mineralogical composition of the parent 
material; (2) the climate under which the soil formed and 
has existed since soil formation; (3) the plant and animal 
life on and in the soil; (4) the relief; and (5) the length of 
time that the processes of soil formation have acted on 
the soil material. 

Climate and plant and animal life, chiefly plants, are 
very influential factors of soil formation. They determine 
the nature of weathering and slowly change the parent 
material into a natural body that has genetically related 
horizons. The effects of climate and plant and animal life 
are conditioned by the relief and the parent material. 
Finally, time is needed in order for the climatic and 
biological forces to weather the parent material and form 
a soil. Usually, a long time is required for the develop- 
ment of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effect of any one factor unless condi- 
tions are specified for the other four. Many processes of 
soil formation are still unknown. - 


Parent material 


The texture of the parent material is one of the most 
important physical properties of the parent material; it 
determines the texture of most soils. Other properties of 
the parent material can also be important. For example, 
soils containing excess sodium salts generally formed in 
parent material also containing excess sodium salts. 

The parent material of soils in Mercer County has 
several different origins. The most extensive parent 
material is glacial till and other glacial material. All areas 
of the county but some high areas were glaciated. Most of 
the glacial till in the southwestern part, however, has 
been removed by erosion. Most of the glacial till 
throughout the county was deposited during the Wiscon- 
sin ice age, but some was probably deposited during an 
older ice age. Williams, Bowbells, and Zahl soils are exam- 
ples of soils that formed in glacial till. 


107 


In some areas glacial till was sorted by wind or water. 
Soils that formed in material weathered from water- 
sorted glacial till are the poorly drained and very poorly 
drained Tonka and Parnell soils in small depressions and 
potholes, the Makoti soils on glacial lake plains, and the 
Bowdle and Wabek soils in outwash areas. Loess deposits, 
or wind-laid silty material, are thickest and most exten- 
sive along the shores of Lake Sakakawea and the banks 
of the Missouri River. Mandan, Temvik, and Wilton soils 
formed in loess or loess overlying glacial till. Grassna soils 
formed in alluvium derived from loess deposits. 

Along the Knife River, especially south of the river, is 
a large area of wind- or water-deposited sandy and loamy 
material. This material was deposited by the glacial melt 
water flowing through the valley of the Knife River. The 
material was reworked by wind following deposition by 
melt water. Seroco, Lihen, Telfer, Krem, Flaxton, and 
Parshall soils formed in this material. 

The parent material of the soils on flood plains and ter- 
races is alluvium deposited by flood water of streams. 
These soils are stratified with diverse material, and the 
ones subject to flooding commonly have an old buried sur- 
face layer. Straw, Velva, and Magnus soils are common in 
these areas. On the bottom land along the Missouri River 
are soils that are light colored because they were 
frequently flooded before the Garrison Dam was closed. 
Havrelon, Banks, and Lohler soils are on this bottom land. 
The soils on terraces, for example, Savage, Grail, Shambo, 
and Belfield soils, generally are older and have more fully 
developed profiles than those on the flood plains. Belfield 
soils formed in material containing excess sodium. 

Many soils formed in material weathered from soft 
residual bedrock. The Fort Union Formation of the Terti- 
ary period is the oldest geological formation to crop out in 
the survey area. Only the upper members of the Fort 
Union Formation, that is, Sentinel Butte and Tongue 
River, are evident. The parent material of Amor, Regent, 
Rhoades, Cabba, Vebar, Cohagen, and Sen soils is of the 
Fort Union Formation. The Golden Valley Formation, 
also of the Tertiary period, is evident in scattered areas 
throughout the western part of the county. It is a 
younger formation than the Fort Union beds and is at a 
higher elevation. Lefor, Vebar, and Cohagen soils are the 
most dominant soils in areas of this formation. The Gol- 
den Valley Formation has a fair percentage of kaolinitic 
clays. 

In a few areas the soils formed in material weathered 
from porcelanite (scoria). Porcelanite was formed by the 
burning lignite veins in the Fort Union and Golden Valley 
Formations. The heat melted and baked the surrounding 
material. Searing and Ringling soils formed in material 
weathered from porcelanite. 


Climate 


Climate is perhaps the most influential factor in soil 
formation. The physical and chemical processes of 
weathering in the parent material, as well as biological ac- 
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tivity, are influenced by climate. The processes of soil for- 
mation are most active if the climate is warm and moist. 
Climate influences these processes to a large extent 
through the effect that it has on vegetation. 

Mercer County has a continental, semiarid climate 
characterized by long, cold winters and short, warm sum- 
mers. Most of the precipitation falls during the growing 
season. This type of climate favors the growth of mid and 
short grasses. 

Moisture and temperature directly affect the weather- 
ing processes in the parent material. They also affect the 
leaching and redistribution of carbonates and clay parti- 
cles and the accumulation of organic matter in the soil 
profile. Freezing and thawing help to break down the 
parent material, thereby providing more surface area for 
chemical processes. The cold and semiarid climate 
prevents deep leaching and extensive chemical weather- 
ing. In this survey area it prevents large yields of vegeta- 
tion, but it allows a slow rate of plant decay, thus 
enabling organic matter to accumulate in the soil. 


Plant and animal life 


Plants have significantly influenced the formation of 
soils in this county. Earthworms, small animals, and 
micro-organisms are also important but to a lesser extent. 

The native vegetation consisted mostly of mid and 
short grasses. Plant roots act, both physically and chemi- 
cally, as agents in weathering the parent material. The 
plants provide a medium whereby nutrients that have 
been leached into the lower part of soil are brought back 
to the surface. Anima] life and micro-organisms break 
down the dead plant tissues into humus, thus releasing 
nutrients for plants. 


Relief 


Relief, or the lay of the land, influences soil formation 
chiefly by controlling the movement of water. The effects 
of relief are modified by the other four factors of soil for- 
mation, especially climate and vegetation. 

The profile of soils formed in depressions differs from 
that of soils formed in steep areas. Soils having gentle 
slopes generally support a more luxuriant plant cover 
than soils having steeper slopes. The steeper soils in this 
survey area generally have sparse vegetation, have lime 
close to the surface, are low in content of organic matter, 
and have minimally developed profiles. Cabba and 
Cohagen soils are examples. 


Time 

The formation of a soil is a very slow process. Much 
time is required for the processes of soil formation to act 
on the parent material and to form distinct horizons 
within the soil profile. 


More time has been available for the formation of Bow- 
bells soils on glacial till plains than for the formation of 
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Havrelon soils on bottom land along the Missouri River. 
Whereas the forces of soil formation have been con- 
tinually acting on the parent material of Bowbells soils, 
Havrelon soils are frequently flooded and receive new 
material during each flood. As a result, Bowbells soils 
have well defined horizons and a high content of organic 
matter and Havrelon soils lack distinct horizons and have 
a low content of organic matter. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as granules, blocks, or prisms, are 
called peds. Clods are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of alkalinity (pH 8.5 
or higher), or so high a percentage of exchangeable sodium (15 per- 
cent or more of the total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited on land by 
streams. 

Area reclaim. An area difficult to reclaim after the removal of soil for 
construction and other uses. Revegetation and erosion control are 
extremely difficult. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capaci- 
ty, in inches, in a 60-inch profile or to a limiting layer is expressed 
as— 


MERCER COUNTY, NORTH DAKOTA 


Badland. Steep or very steep, commonly nonstony barren land dissected 
by many intermittent drainage channels. Badland is most common 
in semiarid and arid regions where streams are entrenched in soft 
geologic material. Local relief generally ranges from 25 to 500 feet. 
Runoff potential is very high, and geologic erosion is active. 

Bedrock. The solid rock that underlies the soil and other unconsolidated 
material or that is exposed at the surface. 

Blowout. A shallow depression from which all or most of the soil 
material has been removed by wind. A blowout has a flat or irregu- 
lar floor formed by a resistant layer or by an accumulation of peb- 
bles or cobbles. In some blowouts the water table is exposed. 

Bottom land. The normal flood plain of a stream, subject to frequent 
flooding. 

Calcareous soil. A soil containing enough calcium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochloric acid. A soil having measurable 
amounts of calcium carbonate or magnesium carbonate. 

Channery soil. A soil, that is, by volume, more than 15 percent thin, flat 
fragments of sandstone, shale, slate, limestone, or schist as much as 
6 inches along the longest axis. A single piece is called a fragment. 

Clay. As a soil separate, the mineral soil particles less than 0.002 mil- 
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface of a soil ag- 
gregate or lining pores or root channels. Synonyms: clay coat, clay 
skin. 

Claypan. A slowly permeable soil horizon that contains much more clay 
than the horizons above it. A claypan is commonly hard when dry 
and plastic or stiff when wet. 

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded fragment of rock 
3 to 10 inches (7.5 to 25 centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved by creep, slide, 
or local wash and deposited at the bases of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil occurring in 
such an intricate pattern that they cannot be shown separately on a 
soil map at the selected scale of mapping and publication. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump 
ean be crushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.—Noneoherent when dry or moist; does not hold together in a 
mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together into a 
lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 
Plastic.—When wet, readily deformed by moderate pressure but 
ean be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other materi- 
al. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing crops in strips 
that follow the contour. Strips of grass or close-growing crops are 
alternated with strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classification is based. 
The thickness varies among different kinds of soil, but for many it 
is 40 or 80 inches (1 or 2 meters), 
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Cover crop. A close-growing crop grown primarily to improve and pro- 
tect the soil between periods of regular crop production, or a crop 
grown between trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment. 
The soil sloughs easily. 

Deferred grazing. A delay in grazing until range plants have reached a 
specified stage of growth. Grazing is deferred in order to increase 
the vigor of forage and to allow desirable plants to produce seed. 
Contrasts with continuous grazing and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely affects the specified 
use. 

Diversion (or diversion terrace). A ridge of earth, generally a terrace, 
built to protect downslope areas by diverting runoff from its natu- 
ral course. 

Drainage class (natural). Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of artifi- 
cial drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.— Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, 
or shallow. Some are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy and 
rapidly pervious. Some are shallow. Some are so steep that much of 
the water they receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for significant 
periods during most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mottling. 
Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodically for long enough that most mesophytic crops are af- 
fected. They commonly have a slowly pervious layer within or 
directly below the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly drained soils com- 
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is removed so slowly that the soil is satu- 
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing season that most mesophytic crops 
cannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Very poorly drained.—Water is removed from the soil so slowly 
that free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytic crops cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and “climatic 
moors.” 

Drainage, surface. Runoff, or surface flow of water, from an area. 

Erosion. The wearing away of the land surface by running water, wind, 
ice, or other geologie agents and by such processes as gravitational 
creep. 

Erosion (geologic). Erosion caused by geologic processes acting over 
long geologic periods and resulting in the wearing away of moun- 
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tains and the building up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic ero- 
sion, mainly as a result of the activities of man or other animals or 
of a catastrophe in nature, for example, fire, that exposes a bare 
surface. 

Esker (geology). A narrow, winding ridge of stratified gravelly and 
sandy drift deposited by a stream flowing in a tunnel beneath a gla- 
cier. 

Excess fines. Excess silt and clay. The soil does not provide a source of 
gravel or sand for construction purposes. 

Excess salts. Excess water soluble salts. Excessive salts restrict the 
growth of most plants. 

Excess sodium. Excess exchangeable sodium. The resulting poor physi- 
cal properties restrict the growth of plants. 

Fallow. Cropland left idle in order to restore productivity through accu- 
mulation of moisture. Summer fallow is common in regions of 
limited rainfall where cereal grains are grown. The soil is tilled for 
at least one growing season for weed control and decomposition of 
plant residue. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide plant nutrients, 
in adequate amounts and in proper balance, for the growth of 
specified plants when light, moisture, temperature, tilth, and other 
growth factors are favorable. 

Fine textured (heavy textured) soil. Sandy clay, silty clay, and clay. 

Flooding. The temporary covering of soil with water from overflowing 
streams, runoff from adjacent slopes, and tides. Frequency, dura- 
tion, and probable dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; November-May, for exam- 
ple, means that flooding can occur during the period November 
through May. Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream and is 
subject to flooding unless protected artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action. Freezing and thawing of soil moisture. Frost action can 
damage structures and plant roots. 

Glacial drift (geology). Pulverized and other rock material transported 
by glacial ice and then deposited. Also the assorted and unassorted 
material deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, commonly stratified, 
deposited by melt water as it flows from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial drift consisting 
of clay, silt, sand, and boulders transported and deposited by glacial 
ice. 

Grassed waterway. A natural or constructed waterway, typically broad 
and shallow, seeded to grass as protection against erosion. Conducts 
surface water away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. An individual piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, by volume, 
rounded or angular rock fragments, not prominently flattened, up to 
3 inches (7.5 centimeters) in diameter. 

Green manure (agronomy). A soil-improving crop grown to be plowed 
under in an early stage of maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked pores of under- 
lying material below the water table, which is the upper limit of 
saturation. 

Gully. A miniature valley with steep sides cut by running water and 
through which water ordinarily runs only after rainfall. The distinc- 
tion between a gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to be obliterated by 
ordinary tillage; a rill is of lesser depth and can be smoothed over 
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Gypsum. Hydrous calcium sulphate. 

Habitat. The natural abode of a plant or animal; refers to the kind of 
environment in which a plant or animal normally lives, as opposed 
to the range or geographical distribution. 

Horizon, soil. A layer of soil, approximately parallel to the surface, hav- 
ing distinct characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter is 
mixed with the mineral material. Also, a plowed surface horizon 
most of which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B horizon 
is in part a layer of change from the overlying A to the underlying 
C horizon. The B horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or a combination 
of these; (2) by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by a combination 
of these. The combined A and B horizons are generally called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon:—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
differ from that in the sotum, the Roman numeral II precedes the 
letter C. 

R layer.—Consolidated rock beneath the soil. The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. 

Hummocky. Refers to a landseape of hillocks, separated by low sags, 
having sharply rounded tops and steep sides. Hummocky relief 
resembles rolling or undulating relief, but the tops of ridges are 
narrower and the sides are shorter and less even. 

Humus. The well decomposed, more or less stable part of the organic 
matter in mineral soils. 

Infiltration. The downward entry of water into the immediate surface 
of soil or other material, as contrasted with percolation, which is 
movement of water through soil layers or material. 

Infiltration capacity. The maximum rate at which water can infiltrate 
into a soil under a given set of conditions. 

Infiltration rate. The rate at which water penetrates the surface of the 
soil at any given instant, usually expressed in inches per hour. The 
rate can be limited by the infiltration capacity of the soil or the rate 
at which water is applied at the surface. 

Irrigation. Application of water to soils to assist in production of crops. 
Methods of irrigation are— 

Border.—Water is applied at the upper end of a strip in which the 
lateral flow of water is controlled by small earth ridges called 
border dikes, or borders. 

Basin.—Water is applied rapidly to nearly level plains surrounded 
by levees or dikes. 

Controlied flooding.—Water is released at intervals from closely 
spaced field ditches and distributed uniformly over the field. 
Corrugation.—Water is applied to small, closely spaced furrows or 
ditches in fields of close-growing crops or in orchards so that it 
flows in only one direction. 

Furrow.—Water is applied in small ditches made by cultivation im- 
plements. Furrows are used for tree and row crops. 
Sprinkler.—Water is sprayed over the soil surface through pipes or 
nozzles from a pressure system. 

Subirrigation.— Water is applied in open ditches or tile lines until 
the water table is raised enough to wet the soil. 

Wild flooding.—Water, released at high points, is allowed to flow 
onto an area without controlled distribution. 
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Lacustrine deposit (geology). Material deposited in lake water and ex- 
posed when the water level is lowered or the elevation of the land 
is raised. 

Large stones. Rock fragments 10 inches (25 centimeters) or more 
across. Large stones adversely affect the specified use. 

Leaching. The removal of soluble material from soil or other material 
by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per- 
cent silt particles, and less than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt loam, or silt. 

Minimum tillage. Only the tillage essential to crop production and 
prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural soil, are too 
nearly inaccessible for orderly examination, or cannot otherwise be 
feasibly classified. 

Moderately coarse textured (moderately light textured) soil. Sandy 
loam and fine sandy loam. 

Moderately fine textured (moderately heavy textured) soil. Clay loam, 
sandy clay loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, and other debris 
fo by a glacier. Types are terminal, lateral, medial, and 
grouni 

Morphology, soil. The physical makeup of the soil, including the tex- 
ture, structure, porosity, consistence, color, and other physical, 
mineral, and biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that vary in number 
and size. Mottling generally indicates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance—few, com- 
mon, and many; size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size measurements are of 
the diameter along the greatest dimension. Fine indicates less than 
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse more than 15 millimeters (about 
0.6 inch), 

Munsell notation. A designation of color by degrees of the three single 
variables—hue, value, and chroma. For example, a notation of 1OYR 
6/4 is a color of 10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 7.3. 

Nutrient, plant. Any element taken in by a plant, essential to its 
growth, and used by it in the production of food and tissue. Plant 
nutrients are nitrogen, phosphorus, potassium, calcium, magnesium, 
sulfur, iron, manganese, copper, boron, zinc, and perhaps other ele- 
ments obtained from the soil; and carbon, hydrogen, and oxygen ob- 
tained largely from the air and water. 

Outwash, glacial. Stratified sand and gravel produced by glaciers and 
carried, sorted, and deposited by water that originated mainly from 
the melting of glacial ice. Glacial outwash is commonly in valleys on 
landforms known as valley trains, outwash terraces, eskers, kame 
terraces, kames, outwash fans, or deltas. 

Outwash plain. A landform of mainly sandy or coarse textured material 
of glaciofluvial origin. An outwash plain is commonly smooth; where 
pitted, it is generally low in relief. 

Pan. A compact, dense layer in a soil. A pan impedes the movement of 
water and the growth of roots. The word “pan” is commonly com- 
bined with other words that more explicitly indicate the nature of 
the layer; for example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The great variety of unconsolidated organic and 
mineral material in which soil forms. Consolidated bedrock is not 
yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a prism, or 
a block. 

Pedon. The smallest volume that can be called “a soil.” A pedon is three 
dimensional and large enough to permit study of all horizons. Its 
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area ranges from about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the soil. 

Percolation. The downward movement of water through the soil. 

Peres slowly. The slow movement of water through the soil adversely 
affecting the specified use. 

Permeability. The quality that enables the soil to transmit water or air, 
measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than 0.06 inch), slow (0.06 to 0.20 inch), noderately slow (02 to 0.6 
inch), aoderate (0.6 to 2.0 inches), »modemtely rapid (2.0 to 6.0 
inches), rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Phase, soil. A subdivision of a soil series or other unit in the soil clas- 
sification system based on differences in the soil that affect its 
management. A soil series, for example, may be divided into phases 
on the basis of differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These differences are 
too small to justify separate series. 

pH value. (See Reaction, soil), A numerical designation of acidity and al- 
kalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipelike cavities in 
the soil. 

Plasticity index. The numerical difference between the liquid limit and 
the plastic limit; the range of moisture content within which the soil 
remains plastic. 

Plastic limit. The moisture content at which a soil changes from a 
semisolid to a plastic state. 

Productivity (soil). The capability of a soil for producing a specified 
plant or sequence of plants under a specified system of manage- 
ment. Productivity is measured in terms of output, or harvest, in 
relation to input. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Range (or rangeland). Land that, for the most part, produces native 
plants suitable for grazing by livestock; includes land supporting 
some forest trees. 

Range condition. The health or productivity of forage plants on a given 
range, in terms of the potential productivity under normal climate 
and the best practical management. Condition classes generally 
recognized are—excellent, good, fair, and poor. The classification is 
based on the percentage of original, or assumed climax vegetation 
on a site, as compared to what has been observed to grow on it 
when well managed. 

Range site. An area of range where climate, soil, and relief are suffi- 
ciently uniform to produce a distinct kind and amount of native 
vegetation. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


pH 

....Below 4.5 

4.5 to 5.0 

5.1 to 5.5 

5.6 to 6.0 

Slightly acid . 6.1 to 6.5 
Neutral........... 6.6 to 7.3 

Mildly alkaline .... 74 to 78 
Moderately alkaline. 7.9 to 8.4 
Strongly alkaline ..... ....8.5 to 9.0 

Very strongly alkaline... 9.1 and higher 

Relief. The elevations or inequalities of a land surface, considered col- 
lectively. 


Residuum (residual soil material). Unconsolidated, weathered, or 
partly weathered mineral material that accumulates over disin- 
tegrating rock. 

Rock fragments. Rock or mineral fragments having a diameter of 2 mil- 
limeters or more; for example, pebbles, cobbles, stones, and boul- 
ders. 

Rooting depth. Shallow root zone. The soil is shallow over a layer that 
greatly restricts roots. See Root zone. 
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Root zone. The part of the soil that can be penetrated by plant roots. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface without 
sinking in is called surface runoff; that which enters the ground be- 
fore reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 

Saline-alkali soil. A soil that contains a harmful concentration of salts 
and exchangeable sodium; contains harmful salts and is strongly al- 
kaline; or contains harmful salts and exchangeable sodium and is 
very strongly alkaline. The salts, exchangeable sodium, and alkaline 
reaction are in the soil in such location that growth of most crop 
plants is less than normal. 

Saline soil. A soil containing soluble salts in an amount that impairs 
growth of plants. A saline soil does not contain excess exchangeable 
sodium. 

Sand. As a soil separate, individual rock or mineral fragments from 0.05 
millimeter to 2.0 millimeters in diameter. Most sand grains consist 
of quartz. As a soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly sand-size particles. 

Sedimentary rock. Rock made up of particles deposited from suspen- 
sion in water. The chief kinds of sedimentary rock are con- 
glomerate, formed from gravel; sandstone, formed from sand;-shale, 
formed from clay; and limestone, formed from soft masses of calei- 
um carbonate. There are many intermediate types. Some wind- 
deposited sand is consolidated into sandstone. 

Seepage. The rapid movement of water through the soil. Seepage adver- 
sely affects the specified use. 

Series, soil. A group of soils, formed from a particular type of parent 
material, having horizons that, except for the texture of the A or 
surface horizon, are similar in all profile characteristics and in ar- 
rangement in the soil profile. Among these characteristics are color, 
texture, structure, reaction, consistence, and mineralogical and 
chemical composition. 

Shale. Sedimentary rock formed by the hardening of a clay deposit. 

Shrink-swell. The shrinking of soil when dry and the swelling when 
wet. Shrinking and swelling can damage roads, dams, building foun- 
dations, and other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a soil textural class, soil that 
is 80 percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt-sized particles. 

Slope. The inclination of the land surface from the horizontal. Percent- 
age of slope is the vertical distance divided by horizontal distance, 
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter. Small stones adversely affect the specified use. 

Sodicity. The degree to which a soil is affected by exchangeable sodium. 
Sodicity is expressed as a sodium adsorption ratio (SAR) of a satu- 
ration extract, or the ratio of Na* to Ca** + Mg**. The degrees of 
sodicity are— 


Soil. A natural, three-dimensional body at the earth’s surface that is 
capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); medium sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt 
(0.05 to 0.002 millimeter); and clay (less than 0.002 millimeter). 
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Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are active. The solum in mature soil 
consists of the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life charac- 
teristics of the soil are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diame- 
ter. 

Stony. Refers to a soil containing stones in numbers that interfere with 
or prevent tillage. 

Stratified. Arranged in strata, or layers. The term refers to geologic 
material. Layers in soils that result from the processes of soil for- 
mation are called horizons; those inherited from the parent material 
are called strata. 

Stripcropping. Growing crops in a systematic arrangement of strips or 
bands which provide vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or aggregates that are separated from adjoining ag- 
gregates. The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates longer than 
horizontal), colunar (prisms with rounded tops), blocky (angular 
or subangular), and granular. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or massive (the parti- 
cles adhering without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the soil, or partly 
worked into the soil, to provide protection from soil blowing and 
water erosion after harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally refers to a 
leached horizon lighter in color and lower in content of organic 
matter than the overlying surface layer. 

Summer fallow. The tillage of uncropped land during the summer to 
control weeds and allow storage of moisture in the soil for the 
growth of a later crop. A practice common in semiarid regions, 
where annual precipitation is not enough to produce a crop every 
year. Summer fallow is frequently practiced before planting winter 


grain. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen- 
timeters). Frequently designated as the “plow layer,” or the “Ap 
horizon.” 

Taxadjuncts. Soils that cannot be classified in a series recognized in the 
classification system. Such soils are named for a series they 
strongly resemble and are designated as taxadjuncts to that series 
because they differ in ways too small to be of consequence in in- 
terpreting their use or management. 

Terminal moraine. A belt of thick glacial drift that generally marks the 
termination of important glacial advances. 

Terrace. An embankment, or ridge, constructed across sloping soils on 
the contour or at a slight angle to the contour. The terrace inter- 
cepts surface runoff so that it can soak into the soil or flow slowly 
to a prepared outlet without harm. A terrace in a field is generally 
built so that the field can be farmed. A terrace intended mainly for 
drainage has a deep channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
called a second bottom, in contrast with a flood plain, and is seldom 
subject to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay particles in 
a mass of soil. The basic textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer. Otherwise suitable soil material too thin for the specified 


use. 
Till plain. An extensive flat to undulating area underlain by glacial till. 
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Tilth, soil. The condition of the soil, especially the soil structure, as re- 
lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noncapillary porosity and stable struc- 
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
ficult to till. 

Toe slope. The outermost inclined surface at the base of a hill; part of a 
foot slope. 

Topsoil (engineering). Presumably a fertile soil or soil material, or one 
that responds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, than the alluvi- 
al plain or stream terrace; land above the lowlands along streams. 

Varve. A sedimentary layer or a lamina or sequence of laminae 
deposited in a body of still water within 1 year; specifically, a thin 
pair of graded glaciolacustrine layers seasonally deposited, usually 
by melt water streams, in a glacial lake or other body of still water 
in front of a glacier. 
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Water table. The upper limit of the soil or underlying rock material that 
is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. An ap- 
parent water table is indicated by the level at which water stands 
in an uncased borehole after adequate time is allowed for adjust- 
ment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an unsaturated 
zone. In places an upper, or perched, water table is separated from 
a lower one by a dry zone. 

Weathering. All physical and chemical changes produced in rocks or 
other deposits at or near the earth’s surface by atmospheric agents. 
These changes result in disintegration and decomposition of the 
material. 


Tllustrations 


116 


SOIL SURVEY 


een 
— 


a 


“ 
yf me 3 


Lie, 
ig I; ~~ 


(SLES 
LP ee 


: Ca, aN > SS 4 
we yi WG SVE FS 


ree 


1 


io I 


Figure 2.—Typical pattern of soils and underlying material in the Lihen- 
Seroco-Telfer map unit. 
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Figure 4.—Typical pattern of soils and underlying material in the 
Cabba-Rhoades map unit. 
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Figure 5.—Dune land in an area of Seroco-Dune land complex, 3 to 25 percent slopes. A dark buried surface layer is in 
the foreground. 


Figure 6—Rangeland on Cherry silty clay loam, gullied, 3 to 9 percent slopes. The bare, eroded areas are gullied. 
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Figure 7.—Profile of Searing loam, 1 to 6 percent slopes. Fractured 
porcelanite beds are at a depth of about 28 inches. 
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Figure 8.—An area of Cabba-Badland complex, 15 to 50 percent slopes. The Badland is sparsely vegetated. The 
e vegetated Dees on top of the hill is Cabba soils. ee 


Figure 9.—Rock outcrop on a ridgetop in an area of Cohagen-Vebar-Rock outcrop complex, 9 to 50 percent slopes. The 
vegetated area is Cohagen soils. 
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Figure 10,— Rangeland on Rhoades-Daglum complex, 1 to 9 percent slopes. The Rhoades soil is sparsely vegetated. 
Areas with better vegetation are mostly Daglum soil. 


Figure 11.—An area of Ustorthents. The topography is affected by stripmining for lignite coal. 
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Figure 12.—A cultivated area of Straw loam, 0 to 3 percent slopes. The Figure 13.—Fractured porcelanite beds about 15 inches from the surface 
trees are along the Knife River. the Ringling soil in Ringling-Cabba complex, 9 to 35 percent slopes. 


Figure 14.—Red-tailed hawk, a valuable predator of rodents. These hawks commonly inhabit the survey area in 
summer. 
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TABLE 1,--TEMPERATURE AND PRECIPITATION DATA 
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TRecorded in the period 1955-74 at Beulah, N. 


It can be calculated by adding the 


2a growing degree day is a unit of heat available for plant growth. 


maximum and minimum daily temperatures, 


dividing the sum by 2, and subtracting the temperature below which 
OF). 


growth is minimal for the principal crops in the area (40 
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TABLE 2.-=-FREEZE DATES IN SPRING AND FALL 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-- 


t 
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H Temperature! 
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temperature { i i 
in spring: { H i 
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i ' 1 
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{ { i 
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later than-- i May 14 |{ May 12 | May 23 
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in fall: Hl i i 
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September 23 
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ctober 
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September 13 


September 23 


September 6 


September 16 
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TABLE 3.--GROWING SEASON LENGTH 


9 years in 10 
8 years in 10 
5 years in 10 


2 years in 10 


Daily minimum temperature 
during growing season 


Higher | Higher | Higher 
than { than H than 
L 240 F Hl 28° F i 32° F 
Days i Days i Days 
{ 1 
134 i WT i 99 
t i 
142 122 i 104 
if 1 
156 | 134 i 145 
i; t 
170 H 145 H 126 
{ t 
178 | 151 i 131 


lRecorded in the period 1955-74 at 


Beulah, N. Dak. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
1 fy 
( { 
| Soil name H 
i} ' 
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i 
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Parnell] Silt Loammqannw nnn nnn ee a nnn ee ee nn ee en en ! 
'Tonka silt loam--~~-----------~--------- 2 oe ee ene nee 
{Seroco-Telfer loamy fine sands, 1 to 15 percent slopes--- 
{Seroco-Dune land complex, 3 to 25 percent slopes=-~------ 
\Dimmick silty clay--------------------------------------- 22 nnn nnn nnn 
(Straw silty clay loam-----------~-----~----~-~-------+-------------- +7 7-222 e eee eee | 
‘Grail silty clay loam, 1 to 3 percent slopes-~------~------------------------------- 
‘Grail silty clay loam, 3 to 6 percent slopes-----~~------ 
\Grail silty clay loam, 6 to 9 percent slopes------------- 


{Regent silty clay loam, 3 to 6 percent slopes 
{Regent silty clay loam, 6 to 9 percent slopes 
{Savage silty clay loam, 1 to 3 percent slopes 
iCherry silty clay loam, gullied, 3 to 9 percent slopes 
‘Havrelon silty clay loam--------~---------~-------------+--2--+-----+ 
lLawther silty clay, 1 to 3 percent Slopes-------nnn nnn nn nnn nnn wenn nn nnn nnn nnn 
iHeil silty clay loam------------------------ 
iLohler silty clay~-------------~------ +--+ 2-2 nnn nen nnn nnn nn nnn 
iLinen loamy fine sand, 1 to 6 percent slopes 
{Telfer loamy fine sand, 6 to 15 percent slopes 
{Krem loamy fine sand, 1 to 6 percent slopes------~--~-- 
iKrem loamy fine sand, 6 to 15 percent slopes-~~-------- 
iMandan silt loam, 1 to 3 percent slopes 
{Mandan silt loam, 3 to 6 percent slopes 
iWilton silt loam, 1 to 3 percent slopes 
iTemvik-Williams silt loams, 3 to 6 percent slopes----- 
‘Temvik-Williams silt loams, 6 to 9 percent slopes----- 
lAmor-Werner loams, 6 to 9 percent slopes--~----------= 
{Amor-Werner loams, 9 to 15 percent slopes---~-~---~---- 
‘Williams loam, 1 to 3 percent slopes-~---------------- 
{Williams loam, 3 to 6 percent slopes~+-~------=-------- 
iWilliams loam, 6 to 9 percent slopes-------------~--~-- 
{Williams-Zahl loams, 6 to 9 percent slopes--~-~-------- 
{Zahl-Williams loams, 9 to 15 percent slopes----------- 
iZahl loam, 15 to 35 percent slopeS-------<-n—----H----- 
iShambo loam, 1 to 3 percent slopes-------------------- 
iShambo loam, 3 to 6 percent slopes~~~~---~-------------- 
{Parshall loam, 1 to 6 percent slopes---------<+------~ 
[Colvin Silt Loame--------- ewe me nnn een nnn nee en nnn 
{Arnegard loam, 1 to 3 percent slopes------------------ 
lArnegard loam, 3 to 6 percent slopes----- 
\Arnegard loam, 6 to 9 percent slopes----- 
[Havrelon Loam------~0--------2 02-2 e eee nee 
{Straw silt loam--- 
{Banks loam-------- 
iLinen fine sandy loam, 1 6 percent 
{Vebar fine sandy loam, sl to 6 percent 
9 
1 


iVebar fine sandy loam, percent 
{Lefor fine sandy loan, to 6 percent 


iLefor fine sandy loam, 6 to 12 percent slopes~-------- 
iFlaxton fine sandy loam, 1 to 6 percent slopes-~------- 
{Flaxton fine sandy loam, 6 to 9 percent slopes-------- 
|Flaxton-Williams complex, 3 to 6 percent slopes---~---- 
iFlaxton-Williams complex, 6 to 9 percent slopes-~~---- 
[Flaxton-Williams complex, 9 to 15 percent slopes------ 
|\Parshall fine sandy loam, 1 to 6 percent slopes------- 
\Velva fine sandy loam, 1 to 6 percent slopes--~-------- 
iStraw soils, channeled------------------~ 


{Searing loam, 1 to 6 percent slopes 
iSearing-Ringling loams, 6 to 9 percent slopes--------- 
‘Belfield silt loam, 1 to 3 percent slopes-~~--~-------- 
iRegent-Rhoades complex, 1 to 6 percent slopes--------- 
{Regent-Rhoades complex, 6 to 9 percent slopes----~ 
|\Belfield-Daglum silt loams, 1 to 3 percent slopes-- 
\Belfield-Daglum silt loams, 3 to 6 percent slopes~-------------- 
|{Belfield-Daglum silt loams, 6 to 9 percent slopes--------------- 
|Sen-Rhoades complex, 3 to 6 percent slopes 
{Sen-Rhoades complex, 6 to 9 percent slopes 
iBowdle loam, 1 to 3 percent slopes 
{Bowdle loam, 3 to 6 percent slopes 
{Bowdle-Wabek complex, 6 to 9 percent slopes 


See footnote at end of table. 
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MERCER COUNTY, NORTH DAKOTA 


TABLE 4,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


{ t { 
{ Soil name { Acres t 
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iNoonan-Flaxton fine sandy loams, 1 to 6 percent slopes 
iMoreau silty clay, 3 to 6 percent slopes 
(Moreau silty clay, 6 to 9 percent slopes 
iWayden-Moreau silty clays, 9 to 15 percent slopes-~------- 
iCabba loam, 9 to 15 percent 910 Pes wana neem nn ene eee 
iCabba loam, 15 to 35 percent slopes-------~~-------------- 
iCabba~Badland complex, 15 to 50 percent slopes~----------- 
(Vebar-Cohagen fine sandy loams, 3 to 9 percent slopes----- 
iCohagen- Vebar fine sandy loams, 9 to 35 percent slopes 
iCohagen-Vebar~-Rock outcrop complex, 9 to 50 percent slopes--- 
idarriet Variant silt loam-------~-~-~--~-------~..~---~--~----- 


\Wabek soils, 3 to 25 percent slopes-----------~~~-~~~~~-~------~-- 
|Rhoades-Dagium complex, 1 to 9 percent slopes-~-~-~--~-~~-~----- 
iHarriet clay----~---------~~--------~----------~--------2 222s 
{Ustorthents------~~~-~-~-~~-~.~~---- ~~~ ee eee 


{Williams loam, mine sink, 1 to 9 percent slopes--~----------- 
iStraw loam, 0 to 3 percent slopes-------+----+--+---+-+---~222-e 
iStraw loam, 3 to 6 percent slopes~---~~-~---~--~~-----~~-~-~~--- 
iNoonan-Williams loams, 1 to 6 percent slopes-------~---~----- 
iFalkirk loam, 1 to 3 percent slopes-----~----------~-++-+---- 
iMakoti Silt loam----~-~-------~+~~~---+-~~~+~~~~~------ +--+ +--+ 
iFlaxton-Williams loams, 1 to 3 percent slopes------~---------- 
iGrassna silt loam, 1 to 3 percent slopes----------—---------~ 
iGrassna silt loam, 3 to 6 percent slopes-----~-~-------------- 
iSen silt loam, 3 to 6 percent slopes-----~-~~----~-~~~~-----~--- 
iSen silt loam, 6 to 9 percent slopes------++-----+--+-+++----- 
iRingling- -Cabba complex, 9 to 35 percent slopes~-------------- 
iAmor loam, 3 to 6 percent slopes--~-~~~~---~~--~-~-~~~~~~~~----- 
{Amor loam, 6 to 9 percent slopes------~---~~-~-----~---------.~- 
iParshall fine sandy loam, 6 to 9 percent slopes-~--- 
iBowbells loam, 1 to 3 percent slopes----~---------- 
iMagnus gilty clay lLoam---~--~----------~~.-~--------- 
iBelfield-Straw silt loams, 1 to 3 percent slopes--- 
iBowbells-Zahi loams, 3 to 6 percent slopes~-------- 
{Belfield silt loam, 3 to 6 percent Slopes~---------— 
iPits, gravel-~-----~--~--~--~--+-+--~--~~-~------ ee en nn ee ee ee eee eee 


i 
TO bal ~~~ ~~ - ee nn en nn ne ee ee eee H 666,560 


* Less than 0.1 percent. 
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Grass-legume hay 


Barley 


Oats 


Spring wheat 


Soil name and 
map symbol 
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Go tea i] ’ a i 1a 1 ' i i i 1 oe is i i 
cof iat t 1 i 1 16 1 t i] i ' ire Las) i a 
a te { i] i i to iy i i i] 1 a tin i] 4 
AG = 1 1 i a ba i] i 1 4 i] Pa ia 1 4 
4 e va 1 4 i i 1 oo a i tea 1% i iv 1a 1d 1 
Qo is as) 1 4 i is i i Vint in i in in ta i 
“” 1o is is i] i ted i] 4 is in in 1 ® Lit 1 i] 
1. 2 in i 1 tect i] 1 is io is Leet 1@ ten i 
1 1a in i i 1 oo tS 1h in 12 ts po 12 tu * 
ie ta Lis isc ia ta mo OO UO is i bo iret os arti * » 
ic the Of Oo oOo Qa OF CE =H NO FH DD RO OD Kor 
Wa oO OU bY en Cm OF OM OO ON 902 09 om -M wo 
fon an n nN a a - - - -_ - _ _ - - 


* Yields are for drained areas only. 
** See map unit description for the composition and behavior of the map unit. 
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i 
1 
Soil name and i 
map symbol i 
i 


| wwe we wwe ene jWetland--------- 

Parnell { 

£ 

I 

4 

1 

i 

i 
Dw ww we wee ee ee eee tWet Meadow------ 

Tonka i 

{ 

1 

iy 

i 

i 

1 

( 

1 

i 

i 

1 

3D*: { 
Seroco~--~-+------ iThin Sands~----- 

t 

i] 

1 

‘ 

1 

t 

| 

H 
Telfer-~++--+------ |Sands+~+--------+- 

' 

H 

‘ 

t 

' 

t 

4 

4 

‘ 

t 

{ 

3E*: ‘ 


Seroc0+----------= iThin Sands~----- 


i 
i 
‘ 
i 
iy 
1 
t 
t 
i 
Dune land, H 
qd 


t 
Dwr ee ee eee {Wet land--------- 
Dimmick i 

1 

H 
[owe we meee wee enone lOverflow-~+----- 
Straw H 

i 

{ 

i 

{ 

' 

ry 

i 
g------------------ \Overflow-------- 
Grail 


See footnote at end of table, 


Range site name 


Characteristic vegetation 


t 
1 
{Compo~ 
isition 


1 
4 
t 
(Kind of year 
| 
{ 
1 
4 


t 
t 
I i 
\ b/acre i Pet 
i 1 
ee {Favorable { 5,700 {Prairie cordgrass-~--~--------~-i 30 
iNormal { 5,200 {Northern reedgrass---~ i 20 
‘Unfavorable j{ 4,800 [Reed canarygrass------ i 20 
H I {Slough sedge~--------- a) 
H iSwitchgrass eater nnn ener nnn i 5 
t t i 1 
ween ene n enna [Favorable {4,000 {Slim sedge--------------------} 
iNormal | 3,400 |Woolyfruit sedge~------~~----- i 
fUnfavorable { 2,800 {Straw sedge~--~--------------- i 
H i [Baltic rushq--------0eee-e eee i 
H H {Common spikesedge----+-+-------- i 
{ H {Northern reedgrass~-----~----- i 
I H {Prairie cordgrass---~------~--- H 
H i { i 
H H i { 
wee een nee n ee iFavorable { 1,800 {Prairie sandreed--~-----------| 
[Normal { 1,500 {Needleandthread---~- H 
{Unfavorable { 1,200 {Pennsylvania sedge- 
H H {Blue grama----+---- 
H H iSand dropseed------ 
\ t Western wheat grass~-----+------ 
i t i 
ween ete ifavorable 1 2,500 |Needleandthr ead-----+~-~------- 
[Normal {| 2,100 {Prairie sandreed--~ 
{Unfavorable { 1,700 {Pennsylvania sedge- 
{ { [Blue gramaowe---2-—-----=----- 
{ i {Western wheatgrass- 
H H {Sand dropseed-~---- 
i H {Sand bluestem------ 
i | [Little bluestem----+~--~-------- H 
H H H 
t i H 
poner eee eee ee iFavorable | 1,800 {Prairie sandreed~-----+------- 
[Normal { 1,500 |Needleandthread--- 
{Unfavorable {| 1,200 {Pennsylvania sedge~-----~------ 
H | {Blue grama-------------------- 
H i iSand dropseed--------neeenen ne 
H { [Western wheatgrass------------ { 
{ { { 
1 1 ' 
we meen e eee {Favorable 1 5,650 {Slough sedgewwewwennnnne=---- 
{Normal | 5,200 |Rivergrass----~--------------- { 
iUnfavorable {| 4,750 {Prairie cordgrass 
i [Slim sedge-~---------- eee nee 
t 
enone n-ne ee ee {Favorable { 2,900 {Big bluestem--------------~----{ 
{Normal 1 2,600 {Kentucky bluegrass-------- 
{Unfavorable {| 2,300 {Porcupinegrass---------+--- 
| { iLittle bluestem----------- 
H i {Green needlegrass-~ 
H H |Western wheatgrass- 
H iWestern snowberry~---~-------~ 
t 4 i 
wetter nnn He iFavorable { 3,300 {Big bluestem-~-------+-++------ 
{Normal | 2,900 {Green needlegrass--------- 
{Unfavorable { 2,500 {Western wheatgrass 
| | Needleandthread-~-~-~------ 


{Kentucky bluegrass 
' 
i) if 
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TABLE 6.=--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-Continued 


i {___ Total production | j 
Soil name and i Range site name H { | Characteristic vegetation iCompo- 
map symbol H {Kind of year {| Dry } sition 
i {Lb/acre| | Pat 
1 1 t 1 rT 
8B, 8C~-----~------ ISilty-------+-------------+------ [Favorable {| 2,750 {Western wheatgrass-~---------- { 20 
Grail H [Normal { 2,350 |Needleandthread--~----- | 
{ {Unfavorable { 1,950 {Green needlegrass-~----- 
{ H H ‘Blue grama------------- 
H { H 'Prairie junegrass-----~- 
H i H iKkentucky bluegrass 
{ H iPenasylvania sedge 
1 t t 
9B, GOrmnnwannnnnnnm iClayey-----------~------------- {Favorable i 2,150 {Western wheatgrass 
Regent { iNormal i 1,800 {Green needlegrass------ 
{ \Unfavorable {| 1,450 {Blue grama------------- 
H H H ‘Prairie junegrass------ 
1 ! i (Plains reedgrass~-----------+-- 
t i t ! 
10-2 enn enn n nae {Clay ey~-~------+--+----------- |Favorable { 2,150 {Western wheatgrass 
Savage { iNormal 1 1,750 {Needleandthread----~--- 
{ 'Unfavorable } 1,350 {Blue grama------------- 
I i H ‘Green needlegrass------ 
H t H iPrairie junegrass------ 
i i {kentucky bluegrass 
i t t 1 
110 --2 eee wenn nn = iSilty------------------------- iFavorable i 2,150 {Western wheatgrass 
Cherry i iNormal 1 1,750 {[Needleandthread---+----- 
{ {Unfavorable | 1,350 [Blue grama--~----------~- 
I i t iGreen needlegrass~----~ 
I { Hl iPrairie junegrass-~----- 
1 i f [Kentucky bluegrass 
t t 1 1 
een lOverf low--~-~---~-+~++------+------ {Favorable i 3,100 {Big bluestem---------~--------~ 
Havrelon { tNormal { 2,700 |Western wheatgrass 
i \Unfavorable ! 2,300 {Green needlegrass---~---~ 
{ t i | Needleandthread~~-~---~ 
i i { {Blue grama-------------------- 
if t t 1 
{hstacess sees Sse iClayey----~-~--+-+----~---------- ‘Favorable {1 2,100 {Western wheatgrass 
Lawther { {Normal 1 1,750 {Green needlegrass 
{ {Unfavorable | 1,400 {Blue grama---------~---- 
{ H H iPrairie junegrass 
\ {Plains reedgragss-------------- 
if rY t E 
1 ee es iClosed Depression~-----------<- {Favorable { 3,000 {Western wheatgrass 
Heil { iNormal 1 2,600 [Prairie cordgrass------ 
i {Unfavorable { 2,200 {Common spikesedge------ 
{ i H {Kentucky bluegrass 
| {Inland saltgrass--------~-~--- 
t 1 4 1 
20+---------------- lOverflow--~---~-~--------------- {Favorable 1 3,100 {Big bluestem-----~------------- 
Lohler { {Normal { 2,700 [Western wheatgrass 
{ ‘Unfavorable {| 2,300 }Green needlegrass------ 
i H H | Needleandthread--~------ 
i i Hl | Porcupinegrass-------=-+ 
i H H {Blue grama-~~---------- 
i { iKentucky bluegrass 
i i 1 
2 [Ba++ ~~ eee ene | Sandg+------ 22-4 ene ne eee ene [Favorable { 2,500 {Prairie sandreed-------------- 
Linen H {Normal {2,100 |Needleandthread--------------- 
{ lUnfavorable { 1,700 {Blue grama----------~--------- 
{ i i {Little bluestem--------------- 
H i Hl iSand bluestem--------~--------~ 
{ H i {Western wheatgrass 
i ‘ t iSand dropseed--~~----~---~----+-- 
t i t 


See footnote at end of table. 


Soil 
map 


Telfer 


228, 22 
Krem 


Wilton 


23B*, 2 
Temvik 


Williams 


35C*, 3 


Werner 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~~Continued 


name and 
symbol 


D 


8Cc*: 


5D4: 


Range site name 


See footnote at end of table. 


Total production 


Kind of year {| Dry 
tweight 
‘ iLb/acre 
i 
t i 
iFavorable { 2,500 
[Normal i 2,100 
{Unfavorable | 1,700 
H H 
1 t 
1 1 
1 t 
1 i 
t t 
t ' 
1 t 
i H 
[Favorable i 2,550 
iNormal 1 2,150 
{Unfavorable {| 1,750 
! 1 
i H 
i 1 
1 d 
1 t 
t 7 
1 1 
rT ! 
1 t 
I f 
t 1 
i) 1 
H H 
iFavorable | 2,400 
iNormal { 2,050 
{Unfavorable H 1,750 
t 
t H 
i t 
i i 
iFavorable i 2,400 
iNormal i 2,000 
{Unfavorable i 1,700 
1 
i I 
1 ! 
{ I 
{ { 
{Favorable i 2,400 
iNormal i 2,050 
(Unfavorable 1,700 
i 1 
t ! 
t t 
i { 
iFavorable | 2,350 
{Normal | 1,950 
{Unfavorable ‘ 4,550 
i H 
1 if 
i i 
t 1 
+ 1 
t t 
H { 
iFavorable | 2,300 
{Normal | 1,950 
iUnfavorable j{ 1,600 
J 
| 
1 t 
t i 
i] i) 
H { 
iFavorable { 1,800 
iNormal i 4,500 
[Unfavorable i 1,200 
' 
1 
{ 
1 
a 


t 
i 
[Compo= 


{ 
i Characteristic vegetation 
i sition 
i Pot 
i 
iNeed leandthread---~----------- 1 25 
iPrairie sandreed----~--------- 1 45 
{Pennsylvania sedge-~--~--~-~-~- 1 40 
{Blue grama--------------~ 8 
{Western wheatgrass 5 
iSand dropseed--------~---- 5 
{Sand bluestem---- 5 
iLittle bluestem----------~---- 5 
t 
| Needleandthread----~---~--~---~~- 25 
[Prairie sandreed------~------- 15 
iBlue grama----~---~-~-~-~~.~+-- 8 
iWestern wheatgrass----------~~ 5 
{Little bluestem------~-------- 5 
iPrairie junegrass-~------------ 5 
|Sand bluestem----------------.~ 5 
|Sand dropseed~~~~-~~~--------- 5 
|Pennsylvania sedge---------~--- 5 
iThreadleaf sedge----~-------~-- 5 
' 
{Western wheatgrass----~------~- 25 
|Needleandthread--~---+~------- 15 
{Blue grama-~++~---~-~--~-~--~--~ 13 
iGreen needlegrass------------~- 7 
iPrairies junegrass------------- 5 
( 
iWestern wheatgrass---~---~---- 25 
| Needleandthread--~---~--------- 15 
iBlue grama---------- 15 
iGreen needlegrass~-- 7 
{Prairie junegrass--- 5 
(Kentucky bluegrass-~-----~-~--~- 5 
{Western wheatgrass---~--------~ 
|Needleandthread----- 
{Blue grama~--------- 


iGreen needlegrass--~- 
{Prairie junegrass--- 
iKentucky bluegrass 
t 


t 
Western wheatgrass 


(Needleandthread----- 
{Blue grama---------- 
iGreen needlegrass~-----~---~-- 
{Prairie junegrass-----~~------- 
Kentucky bluegrass----~-------- 
itWestern wheatgrass 25 
iNeedleandthread-------~ 15 
{Blue grama-----~-----~-~~ 15 
iGreen needlegrass~-~--- vi 
iPrairie junegrass------ 5 
iKentucky bluegrass 5 
iLittle bluestem--------------- 25 
i{Needleandthread----~-~-~ 10 
{Prairie sandreed 10 
(Threadleaf sedge 8 
iWestern wheatgrass--~----~------ 5 
iBlue grama----~---~~~~-------- 5 
sucecroclwecaccue's 5 


{Plains muhly 
i 
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Total production i 


1 
d t 
Soil name and i Range site name H H { Characteristic vegetation {Compo 
map symbol H {Kind of year | Dry { isition 
{ | [weight | 
H iLb/acre} i Pet 
H { { t H 
36, 36B, 36C---~--- iSilty~-----~------------------ iFavorable { 2,350 {Western wheatgrass------------ $ 25 
Williams i {Normal 1 +,950 |Needleandthread-~--~ t 45 
Hl [Unfavorable {| 1,550 {Blue grama-~-------- 143 
{ H t iGreen needlegrass--- A 
i i i (Prairie junegrass--- in} 
{ t H iKentucky bluegrass-- i 5 
{ t { i { 
38C#: H i H H i 
Williams---------- ISilty------------------------- {Favorable | 2,350 [Western wheatgrass-----------~ i 25 
H {Normal {1 1,950 {|NeedlLeandthread i 15 
{ {Unfavorable {| 1,550 [Blue grama---------~-.-.-----. 1 43 
{ { H iGreen needlegrass------------- bo 7, 
| H t {Prairie junegrass-----------+-+- ' 5 
| | i iKentucky bluegrass------------ i 5 
t 1 t t 1 
Zahl--~----~--------+ {Thin Upland------------------- iFavorable | 2,300 {Little bluestem---~-~--------- t 
i iNormal 1 1,900 {Western wheatgrass i 
| {Unfavorable [| 1,500 |Needleandthread-----~--~ t 
| { t {Pennsylvania sedge i 
H H H |Side-oats grama-~---~-~------- i 
H H H iPlains muhly------------------ { 
{ I H | Porcupinegrass---=--+-+------- | 
H I { {Blue grama-------------------- | 
H H { H { 
38D*;: | ! i 1 
Zahl~-~~-+--------- iThin Upland~~----------+------- (Favorable { 2,300 |Little bluestem-~-~~---~-------- i 20 
Hl {Normal {1 1,900 {Western wheatgrass i 10 
: {Unfavorable {| 1,500 {Needleandthread-------- \ 10 
t { H {Pennsylvania sedge tL o8 
{ i H {Side-oats grama-------- 1 5 
( i {Plains muhly----------- 1 5 
H { | iPorcupinegrass---------~ emi 5 
i i iBlue grama----+--~-++---------- i 5 
i 
t 1 1 ( 1 
Williams~~-------- iSilty------------------------- {Favorable | 2,350 {Western wheatgrass------------ i 25 
i iNormal i 1,950 {|Needleandthread--~---------+--- i 15 
{ iUnfavorable [| 1,550 {Blue grama------------.------4 t 13 
{ { H iGreen needlegrass------------~- ae; 
{ I i iPrairie junegrass------------- 1 5 
iKentucky bluegrass--------~---- 5 
1 { i] { { 
38E---------------- iThin Upland------------------- iFavorable i 2,300 {Little bluestem--------------- 1 20 
Zahl H (Normal | 1,900 {Western wheatgrass~~-------~-- { to 
| iUnfavorable { 1,500 |Needleandthread-------~------- i 10 
i i { iPennsylvania sedge------~--+--+~ i 8 
H { { |Side-oats grama--------------- 1 5 
I H { [Plains muhly------------------ 1 5 
i H { | Porcupinegrass----~~-+-~------ fi 5 
| i i iBlue grama-------------------+- a) 
i 
i] 1 1 
40, 40B---~-------- |Silty------------------------- (Favorable | 2,350 {Western wheatgrass 1 25 
Shambo i {Normal | 2,000 |Needleandthread~-~------~-~- i 45 
H {Unfavorable {| 1,650 {Blue grama-----~---~-~----- 145 
H i i {Green needlegrass fo 
t { { {Prairie junegrass------------- 15 
i i i Kentucky bluegrass-~---------- i 5 
1 i t ry 1 
44 B---+-~---------- | Sandy~--~-~~~~--~~--~--~+------- {Favorable i 2,600 |Needleandthread-----~---------- | 20 
Parshall H {Normal i 2,200 {Prairie sandreed--~-----~~----- i 45 
I {Unfavorable j{ 1,800 {Western wheatgrass------------ f 10 
H { H {Blue grama-~---~---~~------~-- i 10 
{ H { iPennsylvania sedge~-~--~~----~-- i 10 
H i i iPrairie junegrass--~~------+---- 1 5 
f 
rf i i] 4 


See footnote at end of table. 
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TABLE 6,=-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


j i Total production { 
Soil name and Range site name 


i { i 

i i i Characteristic vegetation |Compo- 
map symbol {Kind of year | Dry } igition 
' t 


H ‘ jweight i | 
‘ iLb/acrei 
i 


i 
4,500 {Slim sedge----~-~-------------- 


a 
t 
43------------~~--- iWet Meadow-------------~.----.~ {Favorable i 
Colvin H Normal { 4,000 {Prairie cordgrass--------~ 
{ iUnfavorable {| 3,300 {Northern reedgrass 
{ { i iFescue sedge------------~ 
pupecnerase ween nnn nnn eee 
1 t 
Wy nn een nn een nee {Overflow-----~~~-----~-~-----~. iFavorable i 3,200 (Big bluestem---~--------~--~.. 
Arnegard H Normal | 2,800 {Western wheatgrass 
{ jUnfavorable { 2,400 {Green needlegrass-~---~-~-~----- 
H { H i Needleandthread-----~~-~------ 
H t t [Blue grama~------+------------ 
t i i (Kentucky bluegrass-~----~------- 
t t t t 
HUB, YNCmmwnen nn nee {Silty--~~+------~-----~-~~-.---- {Favorable { 2,550 {Western wheatgrass------------ 
Arnegard H {Normal | 2,150 {Needleandthread------~~-~-~.-. 
{ {Unfavorable { 1,750 {Blue grama-----~--~~~-----~-~--- 
H { i iGreen needlegrass---~-----~----~- 
| i [Kentucky bluegrass-----------~ 
1 t t 
47 -~-~~---~--+--~-- Over f low--------~~.----------- iFavorable 1 3,100 {Big bluestem----~-- 
Havrelon H tNormal { 2,700 [Western wheatgrass 
H {Unfavorable {| 2,300 {Green needlegrass-----~------- 
H { H iNeedleandthread--- 
i | i {Blue grama--~-~--~~~---~----~~~- 
t 1 t 
5 1--~~--+--~--------- lOverflow---------~------------ iFavorable i 2,900 {Big bluestem----~~-~-~+~------- 
Straw { iNormal i 2,600 {Kentucky bluegrass 
H iUnfavorable | 2,300 |Porcupinegrass-----~--~-~------- 
H H { {Little bluestem-~~------~------ 
H H I iGreen needlegrass----~-~--~-~-- 
t H H iWestern wheatgrass 
i i (Western snowberry-~~-~-------- 
| ! 1 t 
53------~~---------- lOverflow--+--------.-----~---- iFavorable i 3,200 {Big bluestem----~----~---~--~.~.~ 
Banks Hl iNormal i 2,800 {Green needlegrass-~----------- 
H iUnfavorable j{ 2,400 {Western wheatgrass--~- 
H { t |Needleandthread------ 
i I i iKentucky bluegrass-------~~-~-- 
i iPorcupinegrass ween ene en eee ee 
4 i i i 
54B-----~---------~- [Sands----.-~----------~-~---~--- {Favorable 1 2,500 [Prairie sandreed-~-~-~------~- 
Lihen H iNormal i 2,100 {Needleandthread 
{ iUnfavorable j 1,700 {Blue grama-~-~~~-----------~.. 
{ I { {Little bluestem-------~-.----- 
{ { { iSand bluestem---~--~---------- 
{ i i tWestern wheatgrass---------~-~ 
| { iSand dropseed----~----~--------- 
1 i] 1 1 ( 
55B, 55C--~-----~~- | Sandy--~~+-----~---------+------ iFavorable | 2,300 {Needleandthread~------------~~ i 25 
Vebar { iNormal { 2,000 |Prairie sandreed-------- 1 45 
i iUnfavorable { 1,700 [Western wheatgrass i 10 
{ i { {Blue grama----~-~--~~----- i 40 
i i H {Pennsylvania sedge i 10 
i H iPrairie junegrass-~---~-------- i 5 
l i t t 
56B, 56D~---------- | Sandy~---~~~---~-~~~---~~+---- iFavorable i 2,400 {Prairie sandreed~------~ i 20 
Lefor { itNormal { 2,150 |Needleandthread--------- | 20 
{ {Unfavorable { 1,450 {Western wheatgrass i 10 
{ i t iBlue grama-------~-~~~~------- i 40 
i i iPrairie junegrass------------- i 5 
1 1 t t t 
57B, 57 Cwewm wenn ne iSandy--~-------~---~-~-------- {Favorable | 2,400 |Needleandthread--~---~~--------- i 20 
Flaxton { {Normal { 2,000 {Prairie sandreed-------------- 1 20 
{ iUnfavorable {| 1,600 {Blue grama-----------.~-----.. 1 10 
H H i iWestern wheatgrass--~----~-----~- i 5 
i i H (Prairie junegrass------------- 5 
i] t I t 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-Continued 


H 
Soil name and { 
map symbol H 


58B*, 58C#, 58D*: 


Flaxton-~--------- | Sandy ~----- 2 ene e 
! 
! 
1 
I 
i 
i 
Williams---------- | Si] by-onewon enn amen en 
1 
i 
| 
I 
I 
Ch): ey [Sandy --nnn ewww ween nee 
Parshall t 
1 
: 
4 
I 
i 
H 
6 2B wanna mene n een lOverflow-----------e- 
Velva i 
{ 
H 
' 
1 
i 
67#-----~------+----- (Overflow------~---~-- 
Straw H 
1 
4 
I 
i 
t 
{ 
{ 
Ae ee | Silty~-~-~--~--~-~--- 
Searing { 
i 
{ 
{ 
T1C#: { 
Sear ing---~~------- (Silty-------+------+--- 
1 
( 
| 
{ 
| 
{ 
{ 
Ringling~-~------- iVery Shallow--------- 
! 
H 
( 
| 
{ 
i 
t 
i 
13----------------- | Clayey------~-------- 
Belfield 


See footnote at end of table. 


Range site name 


t 
t 
{ 
(Kind of year 
' 
I 
1 
I 


1 
mak chee iFavorable 


{Normal 
[Unfavorable 


wma wenn {Pavorable 


{Normal 
iUnfavorable 


ewww wnwe iFavorable 


{Normal 
{Unfavorable 


ween nenee [Favorable 


{Normal 
(Unfavorable 


{Normal 
{Unfavorable 


shetoesce iPavorable 


{Normal 


|\Unfavorable 


------- {Favorable 


{Normal 
iUnfavorable 


stews eees {Favorable 


iNormal 
{Unfavorable 


iets pein are oe iFavorable 


{Normal 
{Unfavorable 


Dry 
weight 


2,400 
2,000 
1,600 


2,350 
1,950 
1,550 


Lb/acre 


Characteristic vegetation 


iNeedleandthread---+---~-------- 
tPrairie sandreed--------.----- 
[Blue gramae--nenn ween eee n ene 
{Western wheatgrass-------~-~~-- 
iPrairie junegrass------------- 


t 

{Western wheatgrasS--+-------56 
{Needleandthread 
iBlue grama---~--~~-~~----~~--~-~- 
iGreen needlegrass-~--~--------~ 
{Prairie junegrass-~~----~------ 
iKentucky bluegrass-~~------~-~~ 


t 
{Needleandthread-------~------- 
{Prairie sandreed--~----- 
iWestern wheatgrass 
[Blue grama-~---~~--~-~--+-~-~-- 
iPennsylvania sedge 
iPrairie junegrass---~---~-----~ 


t 

[Big bluestem----~---~-~~----~--- 
tWestern wheatgrass~----------- 
{Green needlegrass------~------ 
{Need leandthread--------------- 
[Blue grama~-----~--~-~--+~-..+~ 


iBig bluestem------------------ 
Kentucky bluegrass 
{Porcupinegrass--------- 

{Little bluestem--------------- 
iGreen needlegrass-----------~-- 
Western wheatgrass-~-~~-~--~---- 
{Western snowberry~-~~==-----—- 


i 

{Western wheatgrass-----~-------- 
{Needleandthread-----------~---- 
{Blue grama-------- 
iGreen needlegrass 
iPrairie junegrass 
iKentucky bluegrass-----+-~+-++-- 


{Western wheatgrass--~~----~~-- 
|Needleandthread-~---~~----~~--~ 
{Blue grama~------------------- 
iGreen needlegrass------------- 
{Prairie junegrass------------- 
iKentucky bluegrass------------ 


U 

{Little bluestem--------------- 
iWestern wheatgrass 
iNeedleandthread-----+-+----- 
iPrairie sandreed 
| Sedge--------------------- 
{Plains muhly------------+----- 


iWestern wheatgrass--~--------- H 
{Green needlegrass--~------ - 
[Blue grama-~---+---------- - 
{Prairie junegrass- - 
{Plains reedgrass--~-------- - 


1 
iCompo-= 
isition 


Pet 


20 
20 
10 


aly 


oa =P 
UMA MAINA OO O78 or) 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil 


map 


Rhoade 


15*, 75 
Belfie 


Daglunm 


76B*, 7 


Rhoade 


73B*: 
Noonan 


name and 
symbol 


Saw wwe enn nee 


B*, 75C#: 
Aide. soso 


oc#; 


Bowne eee 


Range site name 


Clay pan-~------------ 22 -eee eee 


Very Shallow------------------ 


Claypan-----------+---+-+-+---+-- 


See footnote at end of table. 


t 
t 
! 
\Kind of year 
i 
1 
I 
1 
1 


i 

iFavorable 
{Normal 
{Unfavorable 
1 

t 

| 

{ 

(Favorable 
iNormal 
{Unfavorable 


iFavorable 
{Normal 
{Unfavorable 


[Favorable 
{Normal 
iUnfavorable 


iFavorable 
iNormal 
‘Unfavorable 


iFavorable 
iNormal 
{Unfavorable 


{Favorable 
(Normal 
{Unfavorable 


iFavorable 
{Normal 
iUnfavorable 


' 
1 
i 
{Favorable 


{Normal 
tUnfavorable 


iFavorable 
iNormal 
{Unfavorable 


Characteristic vegetation 


iWestern wheatgrass 
iGreen needlegrass-------- 
iBlue grama--------------- 
iPrairie junegrass-------- 
iPlains reedgrass--~-~+--------- 
! 


4 

iWestern wheatgrass 
{Blue grama~-~---~--------- 
(Sandberg bluegrass 
iPrairie junegrass---~----- 
iFringed sagebrush------------- 


i 
i 
iWestern wheatgrass 
iGreen needlegrass 

iBlue grama-------~------------ 
{Prairie junegrass----~-------- 
iPlains reedgrass-------------- 


t 

iWestern wheatgrass 
[Blue grama--------------- 
tNeedleandthread 
{Prairie junegrass--------~--~-~- 


iWestern wheatgrass 
(Needleandthread----~-+---------- 
{Blue grama : 
iGreen needlegrass------------- 
\Prairie junegrass-~--~-------- 
iKentucky bluegrass 
! 


4 

iWestern wheatgrass 
{Blue grama--------------- 
iSandberg bluegrass 
{Prairie junegrass---------+~---- 
(Fringed sagebrush---------~--~- 


i 

[Green needlegrass------------~ 
{Western wheatgrass 
iNeedleandthread 
iBlue grama--------+ 


{Green needlegrass---------~--- 
iWestern wheatgrass H 
{Needleandthread~-~ 
iBlue grama-~------ 
! 


i 
|Needleandthread---~-+---~+-++--+-+ 
{Blue grama 
iWestern wheatgrass 
iThreadleaf sedge-- 
{Plains muhly------ 
{Prairie junegrass- 
'Red threeawn----~-----~----~--- 


iWestern wheatgrass 
iBlue grama-------------------- 
iGreen needlegrass------------- 
i Needleandthread--------------- 
{Prairie junegrass--~~---~--~--~- 
{Pennsylvania sedge 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


i 
1 


Soil name and 
map symbol 


TSB: 
Flaxtonq-m--ss-nee- 


T9B, 19Ceen---e--H- 
Moreau 


7T9D#: 
Waydenenm-a- wenn nae 


Moreau--~-~--~------ 


81D, 81 Bn-enen nnn = 
Cabba 


Badland. 


63C*: 


Cohagen----~-----~ 


Shallow 


Shallow 


Shallow 


Shallow 


Range site name 


See footnote at end of table. 


| 
| 


! 
( 
' 
' 
1 
4 
i 
‘ 


t 
1 
1 
i 
\ 
i 


Total production 


Kind of year 


Favorable 
Normal 
Unfavorable 


Favorable 


Normal 
Unfavorable 


t 
Favorable 


Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


1,800 
1,500 
1,200 


Characteristic vegetation 


{Prairie sandreed---- 
[Blue grama---------- 
iWestern wheatgrass-- 
{Prairie junegrass-~~-~-------~+ 
t 


i 

\Western wheatgrasg3~~-------~-- 
{Green needlegrass 
{Blue grama-~------ 
iPrairie junegrass--- 
|Plains reedgrass~~------------ 


‘Little bluestem---------------+ 
|\Needleandthread----------- 

[Prairie sandreed 
tWestern wheatgrass-------e+--- 
{Plains muhly---~-------------- 
|Side-oats grama-~ 
iBlue grama---~--------+~+-~------- 


1 

‘western wheatgrass----~------- 
lGreen needlegrass------------+ 
{Blue grama------+--~--+--------- 
|Prairie junegrass--~---------~-- 
iPlains reedgrass-------------- 


t 

{Little bluestem-----------~--~- 
|Needleandthread-- 
iPrairie sandreed- 
{Threadleaf sedge- 
iPlains muhly---- 
{Blue grama 
{Western wheatgrass------------ Hl 


[Little bluestem--------------~ 
{Needleandthread- 
{Prairie sandreed- 
iThreadleaf sedge- 
[Plains muhly---~-- 
{Blue grama-----~-----------+--- 
{Western wheatgrass 


{| Needleandthread---~--~---------~ 
iPrairie sandreed-------+---+-+--- 
iWestern wheatgrass 
[Blue grama~------------------- 
{Pennsylvania sedge----~~------ 
iPrairie junegrass~------------ 


i 

{Little bluestem----~---------- 
\Needleandthread---~------------ 
|Prairie sandreed-------------- 
iThreadleaf sedge-------------- 
{Plains muhly-----+~----------- 
{Blue grama-------~------------- 
Western wheatgrass------------ 
i 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and 
map symbol 


O3E#: 
Cohagen---~--~------ 


BHE*: 
Cohagen~~---------~ 


Rock outcrop. 


87C#: 
Rhoades-----~------ 


Harriet 


See footnote at 


{ 
{ 
i 


Range site name 


Saline Lowland----------------~- 


Very Shallowew--ennnn-eneeeeee 


Clay pan------------~+---------- 


Saline Lowland-~--------~~---~- 


end of table, 


Total production 
Kind of year 


t 7 
! i 
' 
‘ | 
PO i ik A eT URE SSSA ALIS | 32 RE 
y 
' i 
H 1 
: i 
' H 
i 


iFavorable 
iNormal 
{Unfavorable 


iPavorable 
iNormal 
{Unfavorable 


{Favorable 
iNormal 


{Unfavorable 


iFavorable 
iNormal 
iUnfavorable 


{Favorable 
iNormal 
{Unfavorable 


t 

iPavorable 
[Normal 
iUnfavorable 


{Favorable 
iNormal 
{Unfavorable 


{Favorable 
Normal 
Unfavorable 
t 

1 


t 

iFavorable 
{Normal 
iUnfavorable 


i 
i 


! 
1 
t 


i 
t 
i Characteristic vegetation Compo- 
Dry { sition 
Lweight 
Lb/acre! Pet 
i 
1,700 |Little bluestem-----~--------- | 25 
1,400 |Needleandthread--------------- i 10 
1,100 {Prairie sandreed-------+------ i 10 
iThreadleaf sedge---~---------- 1 8 
(Plains muhly------------------ t 5 
iBlue grama-------------------- i 5 
(Western wheatgrass---~<---+-+-- 1 5 
t ' 
! t 
2,300 {Needleandthread-------~-~------ 1 25 
2,000 {Prairie sandreed-~------------ i 15 
1,700 {Western wheatgrass------------ 1 10 
{Blue grama--~-~--------~-~-----~ 1 10 
{Pennsylvania sedge----+-------- i 10 
(Prairie junegrass--------2-22- 5 
1,700 {Little bluestem--------------- i 25 
1,400 |Needleandthread-=---ae-aeenene | 10 
1,100 {Prairie sandreed-~------------ { 10 
iThreadleaf sedge-----~-~----~-~+- an) 
(Plains muhly-----+-++----------- t 5 
{Blue grama-------------------- i) 
Western wheatgrass-----~------ 5 
t i 
2,300 |Needleandthread--------------- | 25 
2,000 {Prairie sandreed--~------------ {15 
1,700 {Western wheatgrass---~-------~- | 10 
{Blue grama-------------------- i 10 
{Pennsylvania sedge-----------— i 10 
iPrairie junegrass-~+-~--~-+-+-~--- 5 
H H 
1 ‘ 
{ i 
2,600 {Western wheatgrass------------ { 35 
2,200 {Inland saltgrass-~------~------ 1 20 
1,800 {Nuttall alkaligrass----+--+---- 145 
{Slender wheatgrass------------ 5 
1 ‘ 
800 {[Needleandthread-~-----~-------- i 25 
700 {Blue grama~---------2-- eee een e { 15 
600 {Western wheatgrass-~---------- 1 45 
iThreadleaf sedge-------------- 8 
[Plains muhly-------------2---- 5 
iPrairie junegrass - 5 
iRed threeawn-~----+------------ t 5 
t 
i 
800 {Western wheatgrass 
600 {Blue grama----~~---~~--~-~ 
400 {Sandberg bluegrass 
{Prairie junegrass------- 
iFringed sage brush------~------ | 
t 
1,750 {Western wheatgrass 
1,400 {Blue grama----~--------- 
1,050 {Needleandthread~--~---~--- 
iPrairie junegrass------------- 
i 
t t 
2,600 {Western wheatgrass------ -{ 35 
2,200 {Inland saltgrass-~--- -{ 20 
4,800 {Nuttall alkaligrass----- ~---] 15 
iSlender wheatgrass------------ 1 5 


142 SOIL SURVEY 


TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-Continued 
oO 
i duc 1 ‘ 
Soil name and Hl Range site name {| Characteristic vegetation {Compo- 
map symbol H Dry H tsition 
1 


Kind of year 
weight H 
‘ iLb/acrei i Pet 
1 1 i] ry 
9OC om aw ene enn nn nnn [Silty-----------------+-------- iFavorable | 2,350 {Western wheatgrass-----------~- 1 25 
Williams i {Normal 1 1,950 {Needleandthread------~--~----- 145 
{ ‘Unfavorable { 1,550 {Blue grama-------+--+----+----- [13 
{ H t ‘Green needlegrass-----------~-- { 7 
i { { iPrairie junegrass-~----------- i 5 
\ { iKentucky bluegrass~---------~- i 5 
' 
rT t t iy 
Q ewe enn nee --- + | Over f lLow-~~----------- n-ne eee {Favorable 1 2,900 [Big bluestem---~-------------- 1 30 
Straw i {Normal { 2,600 {Kentucky bluegrass-- i 10 
i {Unfavorable {| 2,300 {[Porcupinegrass-~---- fo 
H i H iLittle bluestem----- Pos 
H { i iGreen needlegrass~-~- , 5 
{ { { ‘Western wheatgrass-- $5 
i i { iWestern snowberPy --=------ ene e 1 5 
‘ 
1 i] t 4 d 
91 Benn nena n nen - n= | Silty-~-----+----------++----- iFavorable | 2,300 {Green needlegrass----------~~- $15 
Straw i iNormal { 2,000 {Western wheatgrass-- 1 15 
H \Unfavorable | 1,800 {Needleandthread--------------- i 15 
H t { iKentucky bluegrass---------<--- 1 40 
H i | | Porcupinegrass ween ne eee eee Po5 
' 
i ' t 4 i 
92B*; i i i i { 
Noonan----~-------- {Claypan-----------~~--------+-- iPavorable | 2,000 {Western wheatgrass------------ ' 40 
i iNormal 1 1,650 {Blue grama----~--------------- ! 20 
i ‘Unfavorable j 1,300 iGreen needlegrass-----~-------- an) 
i H i | Needleandthr ead--------- ene nee 15 
H H H |Prairie junegrass-----~----~---- 1 5 
i i {Pennsylvania sedge~----------- 5 
1 i t t 
Williams--~------- iSilty~----~-------+---- n-ne iPavorable | 2,350 {Western wheatgrass----~-------- | 25 
\ iNormal + 1,950 |Needleandthread-~-~~----------~ i 15 
H lUnfavorable { 1,550 {Blue grama----------------~--- | 13 
i i i |Green needlegrass------------- | 7 
i H { [Prairie junegrass~------------~- 1 5 
! | ikentucky bluegrass-~----------~ 5 
i i] $ ( 1 
9 3--- nnn nnn nnn ene {Silty-------<-+--c- ee 22 - === iFavorable 1 2,550 [Western wheatgrass------------ | 20 
Falkirk i iNormal | 2,150 |Needleandthread---~------~---- 145 
{ ‘Unfavorable | 1,750 {Green needlegrass---~--~------- ! 40 
i i i ‘Prairie junegrass~------------ t 10 
{ H { \Blue grama-~----~-------------~ 1 10 
i { I ‘Kentucky bluegrass---+--+-=---- a) 
H iPennsylvania sedge--------~--- an) 
i 
t ( if 1 i) 
Cee LSilty---n-ceee ene we nen enn e ee iFavorable t 2,550 {Western wheatgrass------------ i 20 
Makoti I iNormal 1 2,150 |Needleandthread--~~----------- 145 
{ ‘Unfavorable | 1,750 {Green needlegrass-~~---------- {410 
{ { { iPrairie junegrass----~----~---- 10 
H i \Blue grama-------------- none ee 10 
| | H \Kentucky bluegrass 5 
\ i iPennsylvania sedge 5 
1 i) 1 1 
g5*: i i { I 
Flaxton----------- | Sandy ---------- 2222 ene e eee e ene iFavorable 1 2,400 |Needleandthread----------~--~- 20 
H {Normal { 2,000 {Prairie sandreed-------------- + 20 
i ‘Unfavorable | 1,600 [Blue gramaw-~wcennmennn nnn nn ~ 10 
| { i {Western wheatgrass 5 
i {Prairie junegrass-------~----- 5 
1 1 rT 1 
Williams---------- | Silty oneeewn nnn nee n enn e ee {Favorable { 2,350 |Western wheatgrass 25 
i iNormal 1 1,950 |Needleandthread--------------~- 45 
H {Unfavorable | 1,550 {Blue grama----~---------~----- 43 
H { i iGreen needlegrass--------~- 1 
{ { i 'Prairie junegrass-----~-- 5 
i { iKentucky bluegrass 5 
1 ‘ 


See footnote at end of table. 
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TABLE 6.=-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
—__Iotal_ production _ 
t 


t 
Soil name and Range site name Characteristic vegetation {Compo~ 


i 
{ t i 
Map symbol i Kind of year H Dry H isition 
a ee 
i iLbacre! Pct 
t 1 
96sec dos ese nee e es lOverflow----c-essseesseeeces lS {Favorable | 3,300 {Big bluestem-----~------------ | 25 
Grassna H iNormal {| 2,900 {Green needlegrass---- 1 15 
i Unfavorable | 2,500 {Western wheatgrass--~ 1 10 
i { { iNeedleandthread------ i 10 
H iKentucky bluegrass------------ H 5 
i) t t ri 
96B---+~------ enw [Silty----eene- nnn nn eee eee iFavorable 1 2,700 {Western wheatgrass------------ i 20 
Grassna H iNormal | 2,300 |NeedLeandthread----+-- 1 15 
{ iUnfavorable | 1,900 jGreen needlegrass---- + 10 
{ { I (Blue grama~---+-~---~ i 10 
H H { iKentucky bluegrass--~- i 5 
i i | i Pennsylvania SC0GCw sme m aww wenn i 5 
t t i d t 
OTB, 97Cn-~---- nen -H [SEL ty qn wee wwe eee nnn nnn eee iPavorable | 2,150 {Western wheatgrass------------ t 25 
Sen H {Normal | 1,800 {Needleandthread------ t 15 
i {Unfavorable | 1,450 {Blue grama--~~------- 1 15 
i i { iGreen needlegrass--~- ee 
{ i i iPrairie junegrass---~ a) 
peoaeuens bluegrass-----------+ 5 
4 1 
98E*: 
Ringling-----~---- iVery Shallow-+---------------- [Favorable i 800 {Little bluestem--------------- | 25 
| iNormal | 650 {Western wheatgrass-------+----- i 10 
H {Unfavorable { 500 {Needleandthread--~------------ | 10 
H I i (Prairie sandreed-------------- | 10 
{ i H iSedge-------~~-~---- ~~ +--+ 1 10 
i iPlains muhly-~+----+----+--+---- i 5 
t { i i i 
Cabba+~--~-----~-- {Shallow----------~------------ {Favorable { 1,800 {Little bluestem---~---~-------- | 25 
| iNormal | 1,500 |Needleandthread---~------------ i 10 
{ {Unfavorable j{ 1,200 {Prairie sandreed-------------- 1 10 
H | 1 (Threadleaf sedge-------------- i 8 
i i i iPlains muhly~~~--~-~-~--~-~+--- i 5 
{ i i iBlue grama~~~~~--~--------~---- t 5 
{ iWestern wheatgrass------------ i 5 
1 i t t 
100B, 100C--------= iSilty-+-----------~------------ {Favorable i 2,300 {Western wheatgrass--------~--- 1 25 
Amor { (Normal { 1,950 |Needleandthread--------------~ 45 
H iUnfavorable | 1,600 [Blue gramas-~w-weneennw nee enon i 15 
{ H H iGreen needlegrass------------- ae f 
{ { i iPrairie junegrass~------ w---1 5 
i { {Kentucky bluegrass 5 
| i i 
10 1Conmwe enn nn nnn nn i Sandy------~~-~~~--~----------- iFavorable | 2,600 {Needleandthread-~-~----~~------ 20 
Parshall { tNormal { 2,200 {Prairie sandreed-------- - 15 
i {Unfavorable { 1,800 {Western wheatgrass 10 
{ { | [Blue grama~------------— - 10 
{ H i {Pennsylvania sedge 10 
| iPrairie junegrass------~--+---~- 5 
10 2e--nm ween iOverflow-----~+--+-+--+----~-+---- iFavorable i 3,350 {Big bluestem------~------------ 25 
Bowbelis H iNormal { 2,900 {Green needlegrass-~------ - 15 
{ {Unfavorable {| 2,450 {Western wheatgrass 10 
{ i { iNeedleandthread------ 10 
i H H iKentucky bluegrass-~-- 5 
i { | Porcupinegrass-----~--~------- 5 
t i 
V0 4 mann nnn nnn nnn iOverflow-----~-~-~~-----------+ {Favorable { 3,100 [Western wheatgrass------------ 20 
Magnus i iNormal { 2,700 {Big bluestem-~----~----- - 20 
H iUnfavorable {| 2,300 [Green needlegrass------- - 15 
i i { {Needleandthread--------- 5 
H i H iBlue grama-----------~- -- 5 
i i H iKentucky bluegrass------ ae ee 
i { |Porcupinegrass wenn ween enn noe i 5 
4 ( 


See footnote at end of table, 
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Soi 
ma 


108*; 
Belfi 


TO9B*: 
Bowbe 
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TABLE 6,.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-Continued 


1 name and 
p symbol 


Oldannnwe wenn 


L1S----ce---- 


Belfield 


Range site name 


1 
1 
1 
‘ 
1 
1 


[Favorable 


iNormal 


{Unfavorable 


iFavorable 
{Normal 


{Unfavorable 


iFavorable 
{Normal 
iUnfavorable 


iFavorable 
(Normal 
{Unfavorable 


Favorable 
(Normal 
iUnfavorable 


Kind of year 


Total production 


2,350 
1,900 
1,450 


2,900 
2,600 
2,300 


2,800 
2,400 
2,000 


2,300 
4,900 
1,500 


2,350 
1,900 
1,450 


Characteristic vegetation 


\Blue grama----------- 
{Prairie junegrass 
'Plains reedgrass----~--------- 
! 


i 

\Big bluestem------------------ 
{Kentucky bluegrass-~ 
| Porcupinegrass~----- 
iLittle bluestem----++--------- 
\Green needlegrass------~------- 


| Needleandthread--------~------ 
'Green needlegrass------~-----= 
‘Blue grama----~+~+~------------- 
{Kentucky bluegrass------------ 
{Pennsylvania gedge-----~------ 


i 

iLittle bluestem----- 
{Western wheatgrass-~ 
{Needleandthread----- 
{Pennsylvania sedge-- 
iSide-oats grama----- 
{Plains muhly-------- 
{Porcupinegrass------ 
[Blue grama---ssnnnnee ween nn ne= 


{Western wheatgrass----~--~---- 
iGreen needlegrass--~- 
{Blue grama---------- 
{Prairie junegrass 
{Plains reedgrass-~~----~------ H 


1 
1 
‘ 
I 
4, 
t 
' 
1 
' 
1 
| 
t 
1 
‘ 
1 
1 
t 
1 
t 
t 
a 
| 
1 
t 
t 
t 
4 
i 
{ 
[Western wheatgrass~----~~~----- { 
' 
i 
4 
t 
FY 
t 
t 
‘ 
1 
t 
t 
i 
1 
t 
i 
t 
i 
t 
1 
i 
1 
1 
' 
1 
1 
4 
{ 
i 
t 
1 
t 
1 
i 
! 


* See map unit description for the composition and behavior of the map unit. 


[Compo- 
{sition 


nen <9 
Wmooc mn e& 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


The symbol < means less than; the symbol > means greater than. Absence of an entry means that trees of the 
height class do not normally grow on this soil] 


Trees having predicted 20-year average heights, in feet, of-~ 
Soil name and i ' ‘ 


1 
! 
1 
map symbol i <8 6-15 16-25 26-35 
' 


1 
t ' i ' 
i a rf 1 
1 1 t 1 
t { i { i 
H H ' i { 
1, i i i H { 
Parnell { i H { Hl 
' 1 ‘ i ! 
i 1 4 4 4 
2. i H H i H 
Tonka i { i i H 
t i t I ' 
i rT i ‘ i 
3D*: i H i i i 
Seroco. H i { { i 
{ H i H { 
Telfer-----+---~--~- H --- iPonderosa pine, ' --- { ~-- { --- 
i | eastern redcedar, | H i 
{ { Rocky Mt. I H H 
i i juniper. { i H 
4 t t ! i 
1 1 i 4 i 
3E*: H i i i { 
Sercco. { j { { { 
' 1 ‘ t I 
1 1 1 rT 1 
Dune land. t i H i H 
t i} t I ! 
! 1 4 1 1 
Se { i { H I 
Dimmick | { i H H 
H H H H H 
] wenn enna eee eee \ “++ iEastern redcedar, jAmerican elm, {Siberian elm------ {Eastern 
Straw { { Rocky Mt. { green ash, H { cottonwood, 
H i juniper, Siberian! ponderosa pine, } { 
H i peashrub, { Black Hills H { 
i { Tatarian | spruce, blue H } 
{ { honeysuckle, i spruce, i { 
H | American plum. f Hl 1 
i) i ‘ ' 
1 4 rT i 1 
i) H --- {Eastern redcedar, {American elm, iSiberian elm--~--- ikastern 
Grail H 1 Rocky Mt. | green ash, H { cottonwood, 
i i juniper, Siberian| ponderosa pine, } { 
H { peashrub, i Black Hills { { 
i | Tatarian | spruce, blue H { 
H { honeysuckle, { spruce, Hl { 
H { American plum. H i 
1 q t 
$ . I i t 
BC mmm nnn nnn e wenn ne {Tatarian {Russian-olive, {Siberian elm, H --- { --- 
Grail i honeysuckle, i Siberian { green ash, i i 
{ American plum. { peashrub, eastern| ponderosa pine. {| H 
| { redcedar, Rocky } { H 
H { Mt. juniper, Hl H { 
H i i H I 
9B; QGs--sseeo2S a ar {Russian-olive, {Siberian elm, i tat ‘ are 
Regent | Siberian { American elm, { ! 
H { peashrub, common | green ash, H i 
i | chokecherry, Hl 1 H 
: | Rocky Mt. { { { 
H { juniper, Tatarian} { H 
' honeysuckle, { { { 
t { i 1 1 
10~----~~~-- ~~~ + {Siberian peashrub, {Blue spruce, {American elm, iSiberian elm------ iBastern 
Savage 1 Tatarian } common | green ash, { { cottonwood. 
{ honeysuckle, | chokecherry, { ponderosa pine, | H 
{ American plum, { Rocky Mt. {| Russian-olive. H i 
H { juniper. H i H 
{ i i { { 
110-2222 ------- +e iSiberian peashrub, {Blue spruce, {American elm, iSiberian elm---~--{Plains cottonwood. 
Cherry | Tatarian | common { green ash, H Hl 
i honeysuckle, { chokecherry, | ponderosa pine, | H 
{ American plum. { Rocky Mt. { Russian-olive. { { 
| } juniper. { i { 
1 1 t U ' 
‘ 5 1 i 1 


See footnote at end of table, 
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TABLE’7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


map symbol 16-25 26-35 


Vv 
Ww 
Ww 


1 
< 
Soil name and { 
t 


American plum. 


{ \ 
1 1 t 
H { { i t 
H { H i i 
Yawn nn nn ee ne w---} -—- \Siberian peashrub, {American ela, \Siberian elm------{Eastern 
Havrelon H | Tatarian | green ash, H | cottonwood. 
H it honeysuckle, { ponderosa pine, | Hi 
t { American plum, | Black Hills H i 
H \ | spruce, blue i \ 
H { | spruce, common H i 
i i | chokecherry, { { 
i ' i eastern redcedar. | H 
1 1 i 4 1 
1G enn nnn nee eee {Tatarian {American elm, {Siberian elm, H --- H --- 
Lawther | honeysuckle. ! ponderosa pine, {| green ash. { H 
i | Rocky Mt. i i : 
| i juniper, Russian-| | H 
: | olive, Siberian | i { 
| ! peashrub, common j { f 
{ { chokecherry, H H i 
{ | American plum, { H i 
i H i i { 
17. { H H { { 
Heil { H i { H 
{ i i i i 
20-2 nen nen ween} -~e {Siberian psashrub, {American elm, {Siberian elm------{Eastern 
Lonler { | Tatarian { green ash, i { cottonwood, 
{ i honeysuckle, } ponderosa pine, } { 
{ { American plum. } Black Hills { { 
i i { spruce, blue j \ 
i { spruce, common { { 
\ H | chokecherry, { i 
1 { eastern redcedar,| | 
1 1 1 1 ! 
21 Beene ewe n en nnn ne iSilver {Siberian peashrub, {Siberian elm-----~- { --- { --- 
Linen | buffaloberry. | Russian-olive, { H i 
{ i Rocky Mt. i i i 
i { juniper. { i i 
21D---22--- eee nee] --- Ponderosa pine, i --- { --- | --- 
Telfer { | eastern redcedar, | { i 
i } Rocky Mt. { { { 
y ; juniper. i i i 
i i i { H 
22B, 22D---------~ {American plum, iGreen ash, [Siberian elm, { one i — 
Krem { common {| RussSian-olive, | ponderosa pine. | i 
| chokecherry, i Siberian H { H 
! jilac, Tatarian {| peasnrub. { { i 
honeysuckle. { { 
t t 
1 1 1 ! 4 
27, 27B-----------} --- {Russian-olive, {American elm, {Siberian elm----=-|. “<= 
Mandan { { Siberian { green ash, i } 
H | peashrub, common {| ponderosa pine, | H 
| | chokecherry, | blue spruce. i { 
{ { Rocky Mt. { i i 
| ! juniper, Tatarian} H H 
H {| honeysuckle, { H H 
| t American plum, i i 
1 4 1 ! 1 
Dh ecw ede i nem |Russian-olive, {American elm, {Siberian elm------| one 
Wilton { { Siberian | green ash, | { 
H ! peashrub, common | ponderosa pine, | H 
{ | chokecherry, | blue spruce. { { 
\ | Rocky Mt. { H i 
H | juniper, Tatarian| H { 
4 \ honeysuckle, { { H 
I i i i { 
{ i { i i 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 
<o B-15 10-25 20-35 235 
tt 


map symbol 


! 
1 
Soil name and j 
i 
1 
1 


t 
1 
i H 
7 ‘ 
i i 
1 1 
i i 
20B*, 26C*: | \ 
iRussian-olive, iAmerican elm, 
i H 
i ! 
{ i 
L a 
1 + 


ee ee ee fe ef 


juniper, blue 
spruce, Black 
Hills spruce, 
Siberian 
peashrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


ponderosa pine. 


t 
1 
' 
1 
! 
y 
t 
i 
1 
i 
Temvik~-~----~-~~ H --~ {Siberian elm------ --- 
i Siberian green ash, { 
{ peashrub, eastern} ponderosa pine, j 
{ redcedar, Rocky blue spruce, H 
H ML. juniper, H 
{ { Tatarian H i 
i { honeysuckle, i H 
American plum. i i 
1 t t rf 
Williams~--------| --- {Eastern redcedar, |American elm, iSiberian elm----~- --- 
{ { Rocky Mt, { green ash, i t 
\ { juniper, blue { ponderosa pine. } i 
I i spruce, Black { H { 
i | Hills spruce, i H i 
{ | Siberian { { { 
! { peasnrub, common } { i 
! i chokecherry, Hl i H 
{ { Tatarian { i H 
i | honeysuckle, t H i 
i | American plum. H i \ 
i H i t i 
35C*: { | i i { 
Amor~~-~~+-----~-~- {Tatarian iRussian-olive, {Siberian elm, H --- i --- 
{1 honeysuckle. i Siberian | American elm, H H 
H i peashrub, common | green ash, i H 
| | chokecherry, | ponderosa pine, | H 
! i Rocky Mt. | blue spruce. i i 
| | juniper, American} { i 
{ i plum, { H H 
{ { { i 
Werner--+-~-----~- ~jRocky Mt. juniper,}Ponderosa pine, i --- H woe i <= 
| Siberian { Siberian elm, H | i 
{ peashrub,. { green ash, i { H 
! { Russian-olive. i { H 
7 { { H H { 
35D*: ' \ i 
Amor------~~~----- {Tatarian iRussian-olive, {Siberian elim, | --- H --- 
{ honeysuckle, | Siberian | American elim, H i 
H { peashrub, common | green ash, H { 
{ { chokecherry, { ponderosa pine, } i 
i i Rocky Mt. { blue spruce. i { 
{ juniper, American} { { 
i { plum. H i i 
1 t Hy 1 1 
1 ! 1 1 4 
Werner, { { i { i 
i { { ! i 
36, 308, 36C~-~-~-- H --- iEastern redcedar, {American elm, {Siberian elm------ t “oo 
Williams { Rocky Mt, { green ash, 
{ { { 
t 1 4 
! H H 
{ i H 
i i { 
i i { 
i H { 
i i | 
i H i 
i { { 
! 1 1 
1 1 i 


See footnote at end of table. 
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TABLE 7.--WINOBREAKS AND ENVIbOnMenTAL PLANTINGS~-Continued 


Trees having predicted 2U-year average heignts, in feet, of-- 
1 iy iy 
<o 10-25 20-35 >35 


' 
4 
Soil name and | 
map symbol i 
i 

1 


30C*: 
Williams------ oie 


American elm, Siberian elm------ 
green ash, 


ponderosa pine. 


-Rastern redcedar, 
Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian 
peashrub, common 
chokecherry, 
Tatarian 
noneysuckle, 
American plum, 


Ponderosa pine, 
Siberian elm, 
green ash, 
Russian-olive, 
eastern redcedar, 
Rocky Mt. 
juniper. 


Zanl--+------ w---{Siberian peashrub 


Zahl-~--------- ---+|Siberian peashrub {Ponderosa pine, 
Siberian elm, 
green ash, 
Russian-olive, 
eastern redcedar, 
Rocky Mt. 
juniper. 

American elm, Siberian elm------ 

green ash, 

ponderosa pine. 


Eastern redcedar, 
Rocky Mt. 
juniper, blue 
spruce, Black 
Hills spruce, 
Siberian 
peashrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


Williams~~---~----+ i Coe 


Zahl 


American elim, Siberian elm----~- 
green ash, 
ponderosa pine, 
Black Hillis 
spruce, blue 
spruce. 


40, YOBe+e2e------ 
Shambo 


1 
1 
1 
1 
' 
i 
1 
t 
1 
i 
1 
4 
4 
1 
i 
fT 
! 
1 
t 
1 
1 
4 
308. H 
i 
{ 
H Russian-olive, 
{ Siberian 
H peashrub, common 
! chokecherry, 
H Rocky Mt. 
H juniper, Tatarian 
H honeysuckle, 
H American plum. 
t 
1 
{ Eastern 
cottonwood. 


Siberian peashrub, Siberian elm------ 
Tatarian 
honeysuckle, 


American plum. 


American elm, blue 
spruce, green 
ash, ponderosa 
pine, common 
chokecherry, 
Rocky Mt. 
juniper, Russian- 
olive. 


Parsnall 


43. 
Colvin 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~~Continued 


Trees having predicted 20-year average heights, in feet, of~- 


Soil name and J 


1 1 1 
map symbol <b 8-15 H 16-25 H 26-35 i >35 
t 

44, 44B, 44C------ ' woe Eastern redcedar, jAmerican eln, Siberian elm-~~---j Eastern 
Arnegard i Rocky Mt, green ash, cottonwood, 

{ juniper, Siberian} ponderosa pine, 

Hl peashrub, Black Hills 

H Tatarian Spruce, blue 

{ honeysuckle, spruce. 

| American plum. 

J 
OY H --- Siberian peashrub, {American elm, Siberian elme-----j Eastern 
Havrelon { Tatarian green ash, cottonwood, 

H honeysuckle, ponderosa pine, 

H American plum, Black Hills 

i spruce, blue 

H spruce, common 

H chokecherry, 

eastern redcedar. 

t 
5 1--------+-+------- { --- Eastern redcedar, |American elm, Siberian elm------jEastern 
Straw | Rocky Mt. green ash, cottonwood, 

H juniper, Siberian} ponderosa pine, 

i peashrub, Black Hillis 

{ Tatarian Spruce, blue 

honeysuckle, spruce, 

H American plum. 

1 
ee | --- Ponderosa pine, W-- --- -~= 
Banks i eastern redcedar, 

i Rocky Mt, 

| juniper. 
SY Bene wenn woreee {Silver Siberian peashrub,;Siberian elm------ ——- woe 
Lihen Russian-olive, 

Rocky Mt. 
juniper. 


55B, 55C+----~-----~ 
Vebar 


American elm, 
green ash, 
Siberian 
peashrub, eastern 
redcedar, common 
chokecherry, 
American plum. 


Siberian eln, 
ponderosa pine. 


50B, 56D-~-~+------ 
Lefor 


Siberian peashrub, 
eastern redcedar, 


Siberian elm, 
ponderosa pine, 


Rocky Mt. American eln, 
juniper, common green ash, 
chokecherry, Russian~olive. 
Tatarian 

honeysuckle, 


American plum. 


57B, 57 Cowewerewee 
Plaxton 


Siberian peashrub, 
eastern redcedar, 


Siberian eln, 
ponderosa pine, 


Rocky Mt. American elm, 
juniper, common green ash, 
chokecherry, Russian~olive. 
Tatarian 

honeysuckle, 


American plum. 


50B*, 58C#, 5uD*; 
Plaxton------+e02 Siberian peashrub, 


eastern redcedar, 


Siberian elm, 
ponderosa pine, 


Rocky Mt. American elm, 
juniper, common green ash, 
chokecherry, Russian-olive, 
Tatarian 

honeysuckle, 


American plum. 


ion 
i<j 
> 
La) 
ow 
kr 
° 
oa 
@ 
be 
bei 
< 
. 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


{ Trees having predicted 20-year average heights, in feet, of-- 
Soil name and | ‘ { t 
>35 


! 1 

map symbol H <b | B~15 H 16-25 26-35 
f t 
i 


50B*, 55C*, 58D*: 


1 4 4 
i ! i { i 
H H H H f 
Williams---------j --- {Eastern redcedar, {American eln, {Siberian elm------} --- 
\ } Rocky Mt. ! green ash, i i 
{ { juniper, blue { ponderosa pine. | { 
Hl } spruce, Black i { i 
: | Hills spruce, i H i 
| } Siberian i i i 
H {| peashrub, common | { H 
H } chokecherry, { { H 
| | Tatarian i { H 
| } honeysuckle, i i i 
i } American plum, i 
t 
1 1 ! 1 i 
bi) ee ay --- ‘Siberian peashrub,{American elm, blue|Siberian elm-----~jEastern 
Parshall H | Tatarian { spruce, green i { cottonwood. 
H | honeysuckle, } ash, ponderosa {| { 
H { American plum. { pine, common H H 
Hl ! ! chokecherry, H H 
H { | Rocky Mt. H i 
H | | juniper, Russian~}{ i 
' H | olive. i { 
6 2B----+-~-~------ i --- |Russian-olive, {Siberian elm, i --- { --- 
Velva H { Siberian | American elm, | i 
i { peashrub, common { green ash, | | 
H i chokecherry, | ponderosa pine, |} 1 
j i Rocky Mt. { blue spruce. H { 
| | juniper, Tatarian} i { 
| | honeysuckle, H H { 
! | American plum, { i H 
{ i i i H 
678 enw nn enn en e-H =| --- { --- H ~-- H --- i --- 
Straw { ! H H i 
71 B--=-++=+--- ----}Common {American elm, {Siberian elm, H oo H --- 
Searing { chokecherry, { green ash, | ponderosa pine. | i 
| Tatarian | Russian-olive, i { i 
| honeysuckle, i Siberian { { H 
} American plum. | peashrub, Rocky | i H 
\ { Mt. juniper. H Hl i 
i i H i i 
TAIC#: i H i i i 
Searinge+-------- ;Common {American elm, {Siberian elm, { -- { “—- 
i chokecherry, } green ash, { ponderosa pine. } { 
| Tatarian ' Russian-olive, ' H { 
| honeysuckle, { Siberian H H i 
| American plum, { peashrub, Rocky {| { i 
H | Mt. juniper. { H H 
i H i { i 
Ringling. H i 
H H { I { 
[Zz zetes zee sees ‘Tatarian {American elm, {Siberian elm, i --- { --- 
Belfield i honeysuckle, | ponderosa pine, {| green ash. i i 
| American plum. | Rocky Mt. | H { 
i ! juniper, Russian-} { i 
j { olive, Siberian | ! H 
' ! peashrub, common | H i 
{ | chokecherry, i 1 
t 1 1 | aq 
THB*, TAC#: H i { H { 
Regent-----------} wee |Russian-olive, iSiberian eln, i --- i --- 
{ {| Siberian { American elm, H { 
H ! peashrub, common | green ash. i { 
| { chokecherry, Hl H i 
i i Rocky Mt. i i \ 
H | juniper, Tatarian} i { 
{ | honeysuckle. { i { 
{ I H H i 
Rhoades. ! { i H i 
H ! H i H 


See footnote at end of table. 
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TABLE 7.~=WINDBREAKS. AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average neights, in feet, of-- 
Soil name and i i { 


fT 

! 

i i 

map symbol i <8 BH15 1e-25 i 20-35 { >35 
4 

‘ 

i 

? 

! 


19" 5 TSB", TSC") 4 


Belfield--------- iTatarian American ela, Siberian elm, -<- o-- 
honeysuckle, ponderosa pine, green ash. 
American plun, Rocky Mt, 


juniper, Russian- 
olive, Siberian 
peashrub, common 


1 
i 
| 
! 1 1 { 
{ i i i 
i t i t 
1 1 1 I 
1 1 i 1 
ay 1 1 1 
{ i i { 
1 ‘ t 1 
1 ! 1 t 
i { H i 
! i H i 
H i H i 
{ chokecherry. i H i 
{ i i Hl 
Daglum. { H i H 
! L ' 1 
1 i 1 A 
70B*, T6C*: i i { I 
Sen-~------------ {Tatarian iRussian~olive, {Siberian elm, i --- { --- 
i honeysuckle. { Siberian | American elm, H i 
{ {! peashrub, common { green ash, i H 
| { chokecherry, | ponderosa pine, } i 
H i Rocky Mt. | blue spruce, i H 
H { juniper, American} H i 
| { plum. { i i 
i i i i i 
Rhoades, f i { i ' 
i i I i i 
11, [1] Beewennn---- {Siberian peashrub,}Ponderosa pine, {Siberian elm=-----| --- { oo 
Bowdle { Tatarian | green ash, i H i 
| honeysuckle, i Siderian i | i 
| silver i crabapple, common} I H 
| buffaloberry, { hackberry, i i i 
| Peking } Russiansolive, i I i 
| cotoneaster, i eastern redcedar.} | H 
| lilac. i H H H 
| i { i H 
TIC*: ! i H I { 
Bowdle--~--~-~----~ iSiberian peashrub, {Ponderosa pine, iSiberian elm--~---~ i --- i --~ 
{ Tatarian | green ash, i H i 
{ honeysuckle, i Siberian i i i 
i silver } crabapple, common} { i 
| buffaloberry, | hackberry, H H ! 
| Peking { Russian-olive, H { I 
| cotoneaster, i eastern redcedar. |} i { 
| lilac. H i i i 
{ i i ! { 
wabek, { H i i H 
{ i i { i 
TOB*: i H ! i i 
Noonan, | i i H i 
{ i i i H 
Plaxton------- ---| we. {Siberian peashrub, {Siberian elm, { wee H --- 
{ { eastern redcedar,{ ponderosa pine, |} i 
i { Rocky Mt. { American elm, { i 
H { juniper, common j{ green ash, i H 
H { chokecherry, i Russian-olive, | t 
{ } Tatarian ' { i 
! | honeysuckle, H i I 
i } American plum. H i i 
i I ‘ i ' 
1 1 1 1 1 
19B, T9C----~----- { ~~~ iBastern redcedar, {Siberian elm, i eae | oe 
Moreau { { Rocky Mt. i green ash, H | 
| { juniper, Russian-j American elm, H j 
{ } olive, Siberian {| ponderosa pine. | H 
\ { peashrub, common } { i 
i } chokecherry, Hl H H 
t | Tatarian : { ' 
{ | honeysuckle, i i H 
| | American plum. t H i 
i t i i i 
79D*: i | | | \ 
wayden,. i } ! i i 
I 1 i 1 ! 
1 t 1 1 1 


See footnote at end of table. 
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TABLE 7.+=-WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


>35 


26-35 


16-25 


8-15 


<8 


Soil name and 
map symbol 


. . 
a oe 
-s s 
- aed wr 
=| Aaa ga 
a oO ct 1 i 
os o Oo a f) 1 
nan a ' t 
aaeso ao 
w oO Se 
dori O A © 
4 OGD uO 
@oos os 
ons 890 oo 
ri CO Ao 
wv Yn 
J + ” -” 
= s s Sa he he 
ub aad eo a 
So HOB + pe . xed “oO 
U On & 8 ag a oo oo 
a awe on «3 bel weo-s3 a0 ao 
3) Boon ont a ®O >et AG oA 
DU moO © Ao aon u& a ao ao 
Os wri nh Mt oc ak u + uf 
BP “Nao eagod naouod 3 ied i ye 
=o Ba eae cand saad acm & aa=z su 
sO -LOH DO Oo mo UdID os oO OK 6@ 
hAAaolOh >A OoCRAOOM uO >Oo BO m>O, 
OMT PAM BOL pADOAONE Op Med OP M4 
PIU wBorae ugvosooge uwnosd Uno 
NOSBSHOCMOE OL OOO B aeeos eeos 
BmemoacHad = ON As, Og ooam oon n 
2] a a, 


Mor @au~~+-~------- 
31D, STE. 

Cabba 

Cabba, 

Badland. 
Vebare------ eee e 
Cohagen. 

Cohagen, 
Vebar--~-+~------- 
Cohagen. 
Vebare----------- 
Rock outcrop. 
Harriet Variant 
Wabek 

Rhoades. 

Daglum, 

Harriet 
Ustorthents 


79D* 
82E* 
83C#: 
33E* 
ohEe 
oo. 
S6E*. 
o7c* 
83. 
SOEt, 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~=-Continued 


Soil name and 


1 

1 

| 
map symbol i <8 26-35 } >35 

1 ‘ 

i 


90 Con m mewn nn nnn nnn American elm, Siberian elm---+-- 


Eastern redcedar, 


American plum. 


{ i 
1 t 
i i i H 
i { H i H 
\ \ i i i 
Williams j | Rocky Mt. | green ash, | H 
H i juniper, blue { ponderosa pine. | H 
H | spruce, Black H H { 
J {| Hills spruce, | i { 
i | Siberian | H } 
! { peashrub, common | i i 
H i chokecherry, i H } 
| { Tatarian H i t 
t | honeysuckle, i H { 
' American plum. I | i 
t i; i 
1 1 1 1 t 
91, 91B----------- i --- iEastern redcedar, |American elm, {Siberian elme-----j| Eastern 
Straw i { Rocky Mt. } green ash, | 1 cottonwood. 
{ } juniper, Siberian} ponderosa pine, | H 
H { peashrub, } Black Hills { H 
\ | Tatarian } Spruce, blue i i 
} | honeysuckle, } spruce. i } 
H { American plum. { H i 
! { { { H 
g2B*: H i i i i 
Noonan. i H | H i 
i H i H i 
Williams-------+-} --- {Eastern redcedar, jAmerican elm, {Siberian elm~-----} --- 
| { Rocky Mt. { green ash, | Hl 
i } juniper, blue | ponderosa pine. } i 
H 1 spruce, Black H H H 
H { Hills spruce, ! H H 
| | Siberian | { H 
! i peashrub, common } i Hi 
i } chokecherry, H { H 
H | Tatarian ! i H 
| } honeysuckle, | | H 
! 1 American plum. i H 
1 1 1 1 t 
oe eens { --- {Russian-olive, {American elm, {Siberian elm------} --- 
Falkirk H ! Siberian | green ash, { 
\ { peashrub, common | ponderosa pine, } H 
| { chokecherry, } blue spruce. | i 
| } Rocky Mt. i ! i 
| { juniper, Tatarian} i { 
| } honeysuckle, H { i 
i American plum. i H 
1 q 1 1 
Ce i --- {Eastern redcedar, jAmerican elm, {Siberian elm------| Eastern 
Makoti i { Russian-olive, { Black Hillis { | cottonwood. 
{ i Siberian { spruce, blue | i 
j } peashrub, i Spruce, green ! H 
i { Tatarian { ash, ponderosa { { 
i i honeysuckle, { pine. i } 
H } American plum, i H H 
i i { { i 
95": i i H { i 
Flaxton-------~-~ | ~~~ iSiberian peashrub,;Siberian elm, H --- H ~-- 
| {| eastern redcedar,} ponderosa pine, ]} { 
{ Rocky Mt. { American elm, | | 
j } juniper, common j{ green ash, { i 
\ { chokecherry, } Russian-olive. H ; 
! { Tatarian { | i 
! } honeysuckle, ! i 
! ' H H 
: i i i 


See footnote at end of table, 
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TABLE 7.~=-WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


<8 B~15 16~25 26-35 


! 
’ 
Soil name and } 
map symbol H 
' 


juniper, Russian- 
olive, Siberian 
peashrub, 
Tatarian 
honeysuckle. 


spruce, green 
ash, ponderosa 
pine. 


{ i 
H i H H 
i 1 t ! 
i f i i 
H i i H 
95%: ! H i \ 
Williams--~------ j ~~ {Eastern redcedar, {American elm, {Siberian elm------] --- 
! | Rocky Mt. } green ash, i ! 
| | juniper, blue } ponderosa pine. } H 
H | spruce, Black i H H 
i | Hills spruce, } ! Hl 
| | Siberian i H i 
H | peashrub, common } { i 
| | chokecherry, ! 1 i 
} | Tatarian } | H 
{ | honeysuckle, i { { 
American plum. i 1 H 
1 1 1 1 t 
96, J6Be-nn------ =} ~~~ {Eastern redcedar, jAmerican elm, {Siberian elm-----~- {Eastern 
Grassna | | Rocky Mt. { green ash, { i cottonwood, 
H i juniper, Siberian} ponderosa pine, | i 
! | peashrub, | Black Hills H | 
i | Tatarian } spruce, blue { { 
| { honeysuckle, } spruce. { i 
American plum. ! i 
1 1 f 1 t 
OTB, 97Cowwennnnee | Tatarian jRussian-olive, {Siberian elm, { --- H -~~ 
Sen {| honeysuckle. | Siberian { American elim, { i 
! i peashrub, common { green ash, { ! 
! 1 chokecherry, ! ponderosa pine, | H 
{ i Rocky Mt. { blue spruce. | i 
} juniper, American} i i 
i } plum. i i i 
i { i i i 
Q¥E*: i i i { H 
Ringling. | i i i H 
H H i H i 
Cabba, ' i i H j 
100B, t00C~------- {Tatarian |Russian-olive, iSiberian elm, i --- H --- 
Amor i honeysuckle. i Siberian } American eln, H i 
i i peashrub, common | green ash, { H 
i { chokecherry, { pon erosa pine, j Hl 
' } Roeky Mt. } blue spruce. i i 
i {| juniper, American} i H 
i } plum, i ! i 
i ! i 1 i 
10 10 wwe wee eee eee { re {Siberian peashrub,}American elm, blue{Siberian elm------ }Eastern 
Parshall i } Tatarian {! spruce, green | { cottonwood. 
H | honeysuckle, { ash, ponderosa | i 
! { American plum. | pine, common I t 
| { | ehokecherry, | i 
} i ! Rocky Mt. | } 
| H { juniper, Russian-} i 
{ i | olive. H i 
i i i i i 
102-~~-----~------ i --- {Eastern redcedar, {American elm, {Siberian elm------jEastern 
Bowbells | i American pluno, } green ash, j { cottonwood. 
I { common { ponderosa pine, | H 
{ { chokecherry, {| Black Hills | H 
| {| Siberian { spruce, blue i j 
I { peashrub. | spruce, Russian~ | i 
' i { olive. | i 
' H i i i 
104 www eww nnn m nnn nn} --- ;Common {American elo, {Siberian elme-----jEastern 
Magnus i } chokecherry, { Black Hills 1 { cottonwood. 
i } Rocky Mt, { spruce, blue H i 
| | | | | 
i 1 { { i 
i { H ! i 
i H i i i 
t t t ! t 
H t i H i 
1 1 1 1 H 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-Continued 


_ Trees having predicted 20-year average h f-- 
Soil name and ; 
map symbol 


<b 3-15 


i 
H dH 
i H 
H i | i 
i i H i 
108; i { 1 i 
Belfield---------|Tatarian {American eln, {Siberian eln, i ~-- } --- 
} honeysuckle, { ponderosa pine, | green ash. 1 { 
{| American plum. { Rocky Mt. i i i 
| | juniper, Russian-} i i 
} { olive, Siberian | } i 
H { peashrub, common | | i 
: chokecherry,. H t 
i t 
t 1 1 1 
StraWeonwewennnn-]} -~- {Eastern redcedar, jAmerican ein, {Siberian elm------{Eastern 
H i Rocky Mt. | green ash, i 1 cottonwood. 
j | juniper, Siberian} ponderosa pine, } i 
H } peashrub, } Black Hills i H 
i | Tatarian | spruce, blue H { 
{ { honeysuckle, { spruce, { i 
} { American plum, H Hy { 
| i ' i i 
109B*: 1 i | H | 
Bowbells-~----+----- i --- {Eastern redcedar, {American eln, {Siberian elm------{|Eastern 
| | American plum, | green ash, H { cottonwood. 
| } common { ponderosa pine, |} { 
{ } chokecherry, { Black Hills } Hl 
} | Siberian { spruce, blue 1 H 
{ | peaghrub. { spruce, Russian- | 
i \ i olive. | 1 
H i H i H 
Lahl--------- ee {Siberian peashrub {Ponderosa pine, H <== { <e | ese 
| | Siberian elm, i H | 
| | green ash, H { i 
{ i Russian-olive, { H i 
\ ! eastern redcedar,} H { 
j { Rocky Mt. } i H 
i { juniper. | } i 
i i H i i 
110 Been eme wenn en | Tatarian iAmerican elm, iSiberian elm, i ~-- i --- 
Belfield | honeysuckle, | ponderosa pine, j} green ash. { H 
| American plum, } Rocky Mt. 1 | i 
' | juniper, Russian-{ i H 
i { olive, Siberian | { t 
| | peashrub, common | ! ! 
{ | chokecherry. H ! H 
! i ! | \ 
Vit, | i i i i 
Pits i i i 


a as 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 8,--BUILDING SITE DEVELOPMENT 


{Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 
text for definitions of "slight," “moderate," and "severe." Absence of an entry means soil was not 
rated] 


1 ry q J 
t 1 t 1 I 
Soil name and } Shallow i Dwellings H Dwellings j Small | Local roads 
map symbol j excavations ~ | without H with j commercial | and streets 
H i basements basements } buildings I 
i i : i i 
} H H i | 
Jee ewe wee eww nw nn] Severe: {Severe: {Severe: {Severe {Severe 
Parnell i floods, } floods, { floods, | floods, | floods, 
| wetness, { wetness, | wetness, { wetness, | wetness, 
! shrink~swell } shrink-swell. i shrink-swell. low strength 
' i ‘ 
1 t 1 
Oe wen nee ne nnn eee }Severe: Severe: \Severe: {Severe: \Severe: 
Tonka | wetness, {| wetness, {| wetness, i wetness, | wetness, 
{ floods, i floods, | floods, } floods, 1 floods, 
i { shrink-swell, { shrink-swell, ! shrink-swell. | low strength. 
1 ! 3 J ' 
1 1 1 1 i] 
3D*; i H H ! i 
S@roCOwwmwwweene- jf Severe iModerate: {Moderate: {Severe {Moderate: 
i cutbanks cave, ! slope. H slope. i slope. ! slope. 
1 t i 1 1 
Telfereceennn---=} Severe: iModerate: iModerate: }Severe: |Moderate: 
{ cutbanks cave. | slope. { slope. ! slope. | slope. 
4 1 1 t 1 
1 1 1 1 1 
3E*: i H H H i 
Serocoe--ee nae we ee] Severe: {Moderate: {Moderate: }Severe: iModerate: 
| cutbanks cave, | slope. { slope. ! slope. slope. 
1 ! 1 t 
q 1 1 1 t 
Dune land. i H i i i 
! i i i | 
Dow wee owen eee ----- | Severe: {Severe: {Severe: Severe: }Severe: 
Dimmick } floods, } floods, } floods, | floods, { floods, 
i wetness, } wetness, } wetness, ! wetness, | wetness, 
| too clayey. { shrink-swell. {| shrink-swell. | shrink-swell. { low strength. 
! i i I 
ee iSevere: iSevere: Severe: severe: iSevere: 
Straw floods, floods. floods. floods. floods. 
8, 8B, 8C~-------~- iSevere: ;Severe: }Severe: iSevere: iSevere: 
Grail i too clayey, { shrink-swell, { shrink-swell, i shrink-swell, i low strength, 
H { low strength. | low strength. { low strength. H 
! { H i 
9B, GC mmm wenn nnn ne iModerate: {Severe: {Severe: {Severe: {Severe: 
Regent } depth to rock. { shrink-swell, } shrink-swell } shrink-swell, } shrink-swell, 
i } low strength, | { low strength. low strength. 
i 1 i 
1 1 1 1 
10 anne wenn nee e en ne iSevere: iSevere: iSevere: Severe: iSevere: 
Savage } too clayey. { shrink-swell, { shrink-swell, { shrink-swell, | shrink-swell, 
| {| low strength, } low strength. | low strength. H low strength. 
t 1 
1 1 i 1 
11Cw wenn ene ee ~--}Slight----~------+- {Moderate: {Moderate: (Moderate; }Severe: 
Cherry H { shrink-swell, ! shrink~swell, } shrink~swell, { low strength. 
H } low strength. } low strength. { slope, H 
H ! i | low strength. H 
! t J 
1 q 1 1 1 
LY mwmew mene mmn nnn an | SLightewsmnenewn~ |Moderate: {Moderate: {Moderate: iSevere: 
Havrelon } | shrink-swell, {| shrink-swell, | shrink-swell, } low strength. 
i { low strength, } low strength. i low strength. 
i : i i 
[5 ewe wre eee eee eee {Severe: {Severe: {Severe: {Severe: Severe: 
Lawther } too clayey. { shrink-swell, ! shrink~swell, ! shrink-swell, | shrink-swell, 
i } low strength. i low strength. low strength. | low strength. 
‘ 1 
1 1 1 
os }Severe: Severe: iSevere: iSevere: iSevere: 
Heil | too clayey, } wetness, { wetness, | wetness, { wetness, 
{ wetness, 1 floods, i floods, | floods, { floods, 
| floods. } shrink-swell. { shrink-swell. { shrink-swell. 1 low strength. 
iy i t | 
1 t 1 1 


See footnote at end of table, 


Soil name and 
map symbol 


21Denn nnn e ee eens “ 
Telfer 


22 Bowe w wenn enna 


Kren 
22D 2+ een enn nee ee 


Kren 


A Ee soe 
Mandan 


Wilton 


2uB*, 25C#:; 


3508: 
Amor-------+-+----- 


WEPrneLr www nnn wee ne 


35D*: 


AMOY ww eww ween ene 


WEYPNeLr www wwweeewe 


36-----~-~-- woreee 
Williams 


MERCER COUNTY, NORTH DAKOTA 


TABLE 8,-=BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Severe: 
too clayey. 


iSevere: 
i cutbanks cave. 


} 
Severe: 


| cutbanks cave. 
1 

! 

|Moderate: 

too clayey. 


1 

1 

t 

i 
{Moderate: 

} too clayey, 
! slope. 
i 
1 
1 
1 
’ 
1 

1 
1 

1 
i 


iModerate: 
too clayey. 


Moderate: 


depth to rock, 
too clayey. 


rock. 


H 

! 

1 

1 

i 
|Severe: 
{ depth to 
1 

H 

1 

! 

1 

1 


iModerate: 

| depth to 
slope, 
too clayey. 


rock, 


| 

! 

1 

1 

1 
{Severe: 
} depth to rock. 
i 

t 


iModerate: 


H too clayey. 


See footnote at end of table. 


Dwellings 
without 
& 


vere: 
ow strength, 
hrink-swell, 


oreo 


slope. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 

slope, 

1 


t 

1 

! 

t 

1 

i 

t 

1 

1 

1 

i 

i 

' 

1 

1 

1 

i 

1 

1 

tr 

i 
iModerate: 
1 

t 

1 

1 

i 

1 

t 

! 

1 

t 

1 

! 

1 

1 

H 

i low strength, 
1 
1 
t 


{Slight-~-~---+----| Moderate: 
1 


derate: 
hrink-swell, 
ow strength. 


hoo 


derate: 
hrink~swell, 
Ow strength. 


wwo 


Moderate: 
shrink~swell, 
low strength. 


derate: 
hrink-swell, 
ow strength, 


wo 


derate: 
hrink~swell, 
ow strength. 


roo 


Moderate: 
shrink-swell, 
slope, 
low strength. 


Moderate: 
shrink-swell, 
slope, 
low strength, 


Moderate: 
shrink-swell, 
low strength, 


Dwellings 
with 


low strength, 
shrink-swell, 


iModerate: 
slope. 


Moderate: 
shrink-swell, 
1 


ow strength. 


) 
8 

slope, 
low strength. 


Moderate: 
low strength. 


derate: 
ow strength. 


ro 


Moderate: 
shrink-swell, 
low strength. 


derate: 
hrink-swell, 
ow strength. 


roHno 


derate: 
hrink~swell, 
ow strength. 


Ho oO 


Moderate; 
shrink-swell, 
depth to rock, 


derate: 
hrink~swell, 
epth to rock. 


aaa 


Moderate: 
shrink-swell, 
depth to rock, 
slope. 


Moderate: 
shrink-swell, 
depth to rock, 
slope. 


Moderate: 
shrink-swell, 
low strength. 


Small 
commercial 


Severe: 
low strength, 


1 
' 
if 
! 
1 
i 
! 
t 
1 
1 
i 
1 
H 
{ shrink-swell, 


poevere: 
slope. 


Moderate: 
shrink~-swell, 
low strength. 


Severe: 
slope. 


derate: 
ow strength. 


ro 


Moderate: 
low strength, 
slope. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink~swell, 
slope, 
low strength. 


Moderate: 
shrink-swell, 
slope, 
low strength. 


Moderate: 
shrink-swell, 
slope, 
low strength. 


Moderate: 
shrink~swell, 
low strength. 


157 


i 
1 
Local roads 
H and streets 


low strength, 


| 
1 
1 
;Severe: 
‘ 
1 
{| shrink-swell, 


Slight. 


{Moderate: 
slope. 


Moderate: 
frost action. 


Moderate: 
frost action, 
s 


lope. 


Moderate: 
low strength, 
f 


rost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
frost action, 
low strength. 


Severe: 
low strength. 


Severe: 


e 
low strength. 


Severe: 


e 
low strength. 


Severe: 
low strength. 


Severe: 


e 
low strength. 


Severe: 


e 
low strength. 


Severe: 
low strength. 
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Soil name and 
map symbol 


36B, 
Williams 


34C*: 


Williams-------- 


38D*: 


Shambo 


YA Baw enews 
Parshall 


SOIL SURVEY 


TABLE 8.~+=BUILDING SITE DEVELOPMENT~~-Continued 


t 

! 

H Shallow 
H excavations 
1 
1 
1 
1 


-iModerate: 
too clayey. 


-}Moderate: 
too clayey. 


-{Moderate: 
too clayey. 


slope, 
too clayey. 


| 

t 

t 
-|Moderate: 

| slope, 

| too clayey. 

i 

1 

iy 


-|Severe: 


| slope. 
1 
i 
i 


t 
1 


~j}Slight-----------j 


1 
| 
1 
1 
1 
i 
=| Slight----se-e enn] Slight wenn ween en 
| 
t 
i 
if 
i 
1 


Yaw wwe we wen ewe nen | Severe: 


Colvin | wetness, 
| floods. 
| 
1 wo----- | Moderate: 
Arnegard } too clayey. 
1 
44B, 44C-------- ee iModerate: 
Arnegard i too clayey. 
1 
1 
YJ ---------------- jSlight--------- 
Havrelon i 
1 
5 1-------- ~~~ ee {Moderate: 
Straw floods. 


See footnote 


at end of table. 


M 


M 


M 


M 


M 


M 


Dwellings 
without 
ba 


oderate: 
shrink~swell, 
low strength. 


oderate: 
shrink~-swell, 
low strength. 


oderate: 
shrink-swell, 
low strength. 


oderate: 
shrink-swell, 
slope, 

low strength. 


oderate: 
shrink~swell, 
slope, 

low strength. 


oderate: 


| shrink-swell, 


s 


M 


M 


8 


low strength. 


shrink-swell, 
low strength. 


evere; 
wetness, 
floods. 


oderate: 
low strength. 


derate: 
ow strength. 


HO 


oderate: 
shrink~swell, 
low strength. 


evere: 
floods. 


M 


M 


M 


M 


M 


8 


M 


M 


Slight----------- 


S 


M 


M 


M 


8 


Dwellings 
with ~ 
basem 


oderate: 
shrink-swell, 
low strength, 


oderate: 
shrink-swell, 
low strength. 


oderate: 
shrink-swell, 
low strength. 


oderate: 
shrink-swell, 
slope, 

low strength. 


oderate: 
shrink~swell, 
slope, 

low strength. 


evere; 
slope. 


oderate: 
shrink~-swell, 
low strength. 


oderate: 
shrink-swell, 
low strength. 


evere: 
wetness, 
floods. 


oderate: 
low strength. 


oderate: 
low strength. 


oderate: 
shrink-swell, 
low strength, 


evere: 
floods. 


Small 
commercial 
buildd 


Moderate: 
shrink-swell, 
slope, 
low strength. 


Moderate: 
shrink~swell, 
low strength. 


Moderate: 
shrink-swell, 
slope, 
low strength. 


Severe: 
wetness, 
floods. 


Moderate: 
low strength, 


Moderate: 
low strength, 
slope. 


Moderate: 
shrink-swell, 
low strength, 


Severe: 
floods. 


S1ipitisecsscesele 


if 
1 
} Local roads 
i and streets 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 


vere: 
ow strength. 


re oO 


Severe; 
low strength, 
slope. 

Severe: 


e 
low strength, 


Severe: 
low strength, 


° 
frost action, 
low strength. 


Severe: 
wetness, 
floods, 
low strength, 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
low strength. 

Severe: 

low strength. 


Moderate: 
low strength, 
frost action, 
floods. 


Soil name and 
map symbol 


Vebar 


5 TBewwe www nnn 
Flaxton 


Flaxton 


5oB*, S58c#: 
Flaxton~------+--- 


Williams 


53D*: 
Flaxton 


Williams 


Tl Bewwewwee wee enn 
Searing 


Tice; 
Searing 


MERCER COUNTY, NORTH DAKOTA 


TABLE 8,--BUILDING SITE DEVELOPMENT~-Continued 


t 

t 

H Shallow 

H excavations 


| floods, 
{ cutbanks 
iSevere: 
i cutbanks 
1 
iModerate: 
' depth to 
t 
{Moderate: 
} depth to 


iModerate: 


| slope, 


depth to rock. 


| 
1 
t 
H 
iModerate: 

| too clayey. 


iModerate; 
| too clayey. 


iModerate: 
i too clayey. 
I 

H 

t 

i 

iModerate: 
too clayey. 


q 
1 
i 
' 
q 


t 

iModerate: 

| too clayey, 
slope, 
q 
i 


1 
iModerate: 
Slope, 


! 
1 
too clayey. 
1 
' 


iSevere: 


1 floods. 


[Severe: 

H floods. 
i] 
{Moderate: 
depth to 
Y 


iModerate: 


i depth to 
t 


rock, 


rock. 


See footnote at end of table. 


Dwellings 
without 
asem 


derate: 
hrink-swell, 
ow strength. 


Mo 
s 
1 


Moderate: 
slope, 
shrink-swell, 
low strength. 


' 

i 

' 

1 

! 

t 

i 

{ 

q 

1 

‘ 

1 

' 

1 

i 

1 

1 

1 

t 

! 

! 

1 

1 

1 

! 

t 

i 

t 

1 

4 

1 

4 

iy 

d 

t 

i 

! 

i 

1 

i 

i 

iY 

1 

i 

iModerate: 

| shrink-swell, 
i low strength. 
t 

iModerate: 

t 
1 
1 
t 
1 
1 
1 
1 
1 
iY 
1 
1 
t 
t 
1 
i 
' 
1 
1 
1 
1 
1 
1 
' 
, 
1 
i} 
t 
1 
t 
t 
1 
1 
1 
L 
i] 
1 
1 
i 
! 
J 
1 
1 
t 
| 
H 
i 
? 


shrink-swell, 
low strength. 


derate: 
hrink-swell, 
ow strength. 


ee) 


Moderate: 
shrink-swell, 
low strength, 


oderate: 
shrink-swell, 
slope, 

low ‘strength, 
Moderate: 
shrink-swell, 
slope, 

low strength, 


Dwellings 
with 


basem 


Severe: 


loods. 


i 
! 
1 
i 
7 
1 
1 
! 
1 
iSe 
lf 
H 


{Moderate: 
{ depth to rock. 


Moderate: 
shrink-swell, 
depth to rock. 


Moderate: 
shrink-swell, 
depth to rock, 
slope. 


Moderate: 
shrink~swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
1 


ow strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
slope, 
low strength. 


! 
! 
1 
! 
t 
1 
} 
H 
4 
1 
! 
t 
! 
! 
{ 
j 
' 
1 
‘ 
i 
i 
! 
1 
1 
i 
1 
t 
H 
t 
i 
t 
1 
i 
: 
a 
q 
? 
t 
1 
| 
! 
t 
1 
1 
! 
| 
‘ 
i] 
1 
t 
1 
’ 
1 
t 
i 
1 
' 
1 
I 
\Moderate: 

| shrink-swell, 
| slope, 

| low strength. 


i 
iSlight 


iModerate: 
! depth to rock. 
{Moderate: 


depth to rock. 
1 


1 

! 

| Small 

i commercial 
ildi 


|{Moderate: 
| slope. 


Moderate: 
shrink~-swell, 
low strength. 


Severe: 
Slope. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
slope, 
low strength. 


| 

J 

1 

! 

H 

' 

1 

i 

! 

1 

| 

7 

1 

{ 

| 

1 

1 

H 

t 

1 

! 

? 

i 

1 

H 

‘ 

1 

1 

rT 

| 

{Moderate: 

{ shrink-swell, 
} slope, 

i low strength. 
H 
t 
5 
1 
J 
1 
1 
t 
t 
1 
| 
j 
H 
{ 
8 
1 
i 
} 
H 
! 
4 
t 
t 
1 
' 


Moderate: 
shrink-swell, 
slope, 
low strength. 


Severe; 
slope. 


1 
1 
| 
! 
1 
H 
1 
1 
} 
|Severe: 
i floods, 
! 
| 
1 
, 
i 
i) 
J 
| 
! 
i 
1 
i 


Slight-- 


Moderate; 


lope. 


ao 
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Local roads 
and streets 


Severe: 


e 
floods. 
{Slight. 
Slight. 


Severe: 
low strength. 


Severe: 
low strength, 


Severe: 


e 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Moderate: 
frost action, 
low strength. 


Severe: 
floods. 


{Severe: 
floods. 

1 

{Moderate: 

low strength. 


Moderate: 
low strength. 


160 


Soil name and 
map symbol 


T1C#: 


SOIL SURVEY 


TABLE 8.-~BUILDING SITE DEVELOPMENT--Continued 


| 
| Shallow 
{ excavations 


Ringling~~------=|Severe: 


Belfield 


TAB*, THC#: 


{| cutbanks cave, 
1 


t 
iSevere: 
too clayey. 


Regent----~------; Moderate: 


RhoadeSa~we-~-e- 


75*, 75B*, 75C*: 


1 
! 
1 
t 
! 
{ 
H 
| depth to rock. 
1 

' 


{ 
jSevere: 
too clayey. 


1 
|! 


Belfield--~------ |Severe: 
; too clayey. 
| 
Daglum~~--- weenee| Severe: 
too clayey. 
76B*, 76C#; 
Sene----~-------- | Moderate: 
H depth to rock, 
| 
i 
Rhoades~--~---~ ~-~| Severe: 
| too clayey. 
| 
T1----- weeeene w--~|Severe: 
Bowdle | cutbanks cave. 
T 1 Bewwennweeeene-=| Severe: 
Bowdle { cutbanks cave, 
| 
T7C®: | 
Bowdle---------~- [Severe: 


| cutbanks cave. 
! 
t 


Wabeke-w---------~| Severe: 


7T8B*; 


NOOnNaNnw--- ee een 


Flaxton--------- 


{| cutbanks cave. 


derate: 


1 
i 
| 
iMo 
too clayey. 


-|Moderate: 


too clayey. 


79B, 19C~-----~-~-| Severe: 


Moreau 


T9D#: 


too clayey. 


Wayden~~~~-------) Severe: 


depth to rock, 


1 
1 
| 
i 
1 
\ 
' 
| 
i 
i 
! 
1 
i 
H too clayey. 
1 

t 

1 


See footnotes at end of table. 


Dwellings 
without 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrinkeswell, 
L 


ow strength, 


Severe: 
shrink=-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 


low strength. 


Severe: 
shrink-swell, 


1 
1 
! 
1 
‘ 
H 
i 
t 
} 
1 
! 
1 
1 
| 
1 
1 
' 
| 
t 
1 
t 
1 
1 
1 
t 
1 
i 
1 
i 
i 
1 
! 
t 
t 
1 
1 
! 
| 
1 
! 
‘ 
i) 
' 
1 
i 
| 
! 
t 
t 
‘ 
1 
1 
t 
i] 
3 
1 
i 
Y 
1 
H 
{ 
' 
t 
t 
1 
, 
1 
| 
{ low strength. 
1 
t 
i 
H 
1 
1 
1} 
1 
! 
i 
iy 
1 
iy 
1 
1 
1 
i 
| 
t 
! 
i 
i 
i 
1 
{ 
1 
1 
{ 
t 
i] 
i 
{ 
' 
1 
! 
1 
i 
1 
' 
i 
1 
1 
1 
1 
t 
i 
{ low strength. 
‘ 
2 
H 


shrink-swell, shrink-swell, 
low strength. 

Slight-----------} Slight------~---- 

Slight~----- won--- | Slignt—------- -—- 

H 
H 
Slight--------- --|Slight----------- 
Slight------ ee ee Bees et 
{ 
{ 

Moderate: {Moderate: 
shrink-swell, } shrink~swell, 
low strength. { low strength, 

| 

Moderate: {Moderate: 
shrink-swell, { shrink-swell, 
low strength. {| low strength, 

! 
t 

Severe: |Severe: 

shrink-swell, shrink-swell, 
| 
i 
! 
j 
! 
! 
1 
1 


1 
a 
H 
| with 
i 
1 
i 


iSevere: 
shrink-swell, 
low strength. 


vere: 
hrink-swell. 


m 
e@ 


Severe: 
shrink~swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 
Severe: 


8 
shrink-swell. 


derate: 
hrink-swell, 
epth to rock. 


awo 


Severe: 


low strength. 


Severe: 
shrink-swell, 
low strength, 
depth to rock. 


1 

1 

{ Small 

! commercial 


jSevere: 
| slope. 


iSevere: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 


Severe: 
shrink-swell, 
low strength. 


severe: 
shrink~swell, 
low strength. 


Severe: 
shrink-swell, 


Moderate: 
shrink~-swell, 
slope, 

low strength. 


Severe: 
shrink~swell, 
low strength. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
shrink-swell, 
low strength. 


Moderate; 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 
slope. 


| 
| 
| 
: 
1 
1 
| 
q 
| 
1 
‘ 
H 
' 
| 
1 
| 
1 
| 
! 
| 
| 


Slight------------ 


1 
t 
| Local roads 
Hy and streets 


Slight. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 


shrink~swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 

Severe: 


shrink-swell, 
low strength. 


Severe: 


low strength. 


shrink-swell, 
low strength. 
Slight. 


Slight. 


Slight. 


Slight. 


Severe: 
low strength. 


vere; 
ow strength. 


ro 


Severe: 
shrink~swell, 
low strength. 


Severe: 
shrink-swell, 


| 
H 
: 
H 
| 
! 
? 
! 
1 
i 
H 
1 
| 
H 
i 
H 
i 
H 
H 
i 
| 
i 
H 
I 
! 
i 
| 
H 
pears 
| 
H 
H 
i 
i 
| 
i 
| 
| 
| 
| 
! 
| 
J 
{ 
i 
1 
! 
| 
| 
i 
H 
| 
1 
1 
i 
| 
} 
i 
| 
H low strength. 
1 
i 
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Soil name and 
map symbol 


79D#: 


| 

H Shallow 
H excavations 
| 
| 


MOreauqwwwnmnnnenn| Severe: 


{| too clayey. 
H 


Bl Dawn www wen ww ene | Moderate: 


Cabba | slope, 
| depth to rock. 
| 
6 1 B-----~~~~-~-----| Severe: 
Cabba | slope, 
depth to rock. 
82E*: I 
Cabba-----~--- -~~-~|Severe: 
| slope, 
depth to rock, 
Badland, I 
! 
t 
83C*; 
Vebar~---~~~~~~~--| Moderate: 
depth to rock. 
Cohagen-~------- [Moderate: 
{ depth to rock. 
1 
! 
H 
83E*; H 
Cohagen-~----+--+--/| Severe: 
slope. 
Vebar-~~~~-~~--~ ~|Moderate: 
{ depth to rock, 
| slope. 
! 
SHES: | 
Cohagen-----~--- | Severe; 
| slope. 
Vebar-~-~------- }Moderate: 
{| depth to rock, 
| slope. 
1 
Rock outcrop, H 
1 
! 
BS sm mewa annie ~--~-|Severe: 
Harriet Variant | wetness, 
| floods. 
1 
' 
BO6E*+---~-~-~----- | Severe: 
Wabek | cutbanks cave. 
| 
87C#; H 
Rhoades-~---~~~--j Severe: 
| too clayey. 
| 
Daglum--~---~~--- iSevere: 
i too clayey. 
| 
BG meme nnn een --- | Severe: 
Harriet | wetness, 
| floods. 
‘ 
H 
1 


See footnote at end of table. 


1 

H Dwellings 

{ without 
basem 


Severe: 
shrink-swell, 
1 


ow strength. 


Moderate: 
slope, 
depth to rock. 


Severe: 
slope. 


Moderate: 
depth to rock. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope, 


Moderate: 
slope. 


Severe: 
floods, 
wetness, 
shrink-swell, 


Moderate: 
slope. 


Severe: 
shrink-swell, 
low strength. 

Severe: 

shrink-swell. 

Severe: 
wetness, 
floods. 


Dwellings 
with 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
slope, 
depth to rock. 


Severe: 
slope. 


Moderate: 


depth to rock. 


Moderate: 


depth to rock. 


Severe: 
slope. 


Moderate: 
depth to 
slope. 


rock, 


Severe: 
slope. 


Moderate: 
depth to 
slope. 


rock, 


Severe: 
floods, 
wetness, 
shrink-swell. 


Moderate: 
slope. 


Severe: 
shrink-swell, 
1 


ow strength, 


Severe: 
shrink~swell. 


Severe: 
wetness, 
floods. 


1 

H 

| Small 

Hl commercial 


Severe: 
shrink-swell, 
low strength. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
slope, 


depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
floods, 
shrink-swell, 
wetness. 


Severe: 
slope. 


Severe: 
shrink~swell, 
low strength. 

Severe: 

shrink~swell. 


Severe: 
wetness, 
floods. 


1 
1 
| Local roads 
| and streets 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
slope, 

frost action, 
depth to rock. 


Severe: 
slope. 


Slight. 


Moderate: 
depth to rock, 
frost action. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 

low strength, 
wetness, 
floods. 


Moderate: 
slope. 


Severe: 
shrink-swell, 
low strength, 


Severe: 
shrink-swell, 
low strength. 


Severe: 
wetness, 
floods, 
low strength. 
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H shrink-swell, 
2 


Qu-----------~---~ | Shight-----------| Moderate: 


Makoti 


shrink~swell, 
low strength. 


iy 1 
1 1 
Soil name and } Shallow { Dwellings 
map symbol i excavations without 
H ba 
| | 
| i 
sOoR*, | i 
Ustorthents H | 
! 
90C--~-----~-~- --+-|]Moderate: {Moderate: 
Williams { too clayey. | shrink-swell, 
! low strength. 
i 
| | 
91, 91B------ ~----| Severe: \Severe: 
Straw | floods. | floods. 
i 
i 1 
92B*: H 
Noonan--~-~------ {Moderate; |Moderate: 
{| too clayey. | shrink-swell, 
{ low strength, 
! 
t ! 
Williams-------- ~jModerate: Moderate: 
| too clayey. | shrink-swell, 
| { low strength. 
i} ' 
1 1 
93------ wow een nn ee | SLi ght ose eww nnn | Moderate: 
Falkirk i { low strength, 
' 
t 
| 
i 
1 
i 
I 
1 
| 


95*: 


Flaxtonewenr---- 


i 

t 

tModerate: 

! too clayey. 
i 


Williams-~we-----}{Moderate: 


GGsidcnaasuceneses 


Grassna 


96B----- wee een ew wne 


Grassna 


971B, 97C~-2n- nen o~ 


Sen 


QBE*: 


| too clayey. 


Moderate: 
depth to rock, 


Ringling---------|Severe: 


{ slope, 
| cutbanks cave, 


Cabbaw-~-aanenene | Severe: 


100B, 
Amor 


101 Cowen ew ene nnn n-- 


Parshall 


| slope, 
{ depth to rock. 


| 
100C-------~|Moderate: 


| depth to rock, 
too clayey. 


q 
iSlight------ wads 


See footnote at end of table. 


Slight----<------ 


Slighto---------- 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
Slope. 


Severe: 
slope. 


oderate: 
shrink-swell, 
low strength. 


M 


\Slight--~----~---|Slight----------- 
1 


Dwellings 
with 


! 
1 
' 
1 
i 
1 
! 
| 
t 
1 
1 
! 
! 
, 
{ 
{Moderate: 
| shrink~-swell, 
} low strength. 
| 
i 
\ Severe: 
i floods. 
i 
H 
\Moderate: 
shrink~swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 

Moderate: 

shrink~swell, 

low strength. 


Moderate; 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate; 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-~swell, 
d 


epth to rock. 


Moderate: 
shrink-swell, 
d 


r 
| 
| 
t 
i 
{ 
i 
H 
| 
i 
f 
H 
y 
i 
| 
i 
| 
! 
| 
H 
i 
| 
i 
| 
i 
H 
1 
H 
i 
{ 
| 
i 
| 
i 
| 
| 
| 
1 
| 
H 
| 
H 
i depth to rock. 
i 

| 

| 


Small 
commercial 


Moderate: 
shrink-swell, 
slope, 
low strength. 


Severe: 
floods. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate; 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength, 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink~swell, 
slope, 
low strength. 


Moderate: 
shrink-swell, 
slope, 
low strength. 


Moderate: 
shrink~swell, 
slope, 
low strength. 


Moderate: 
slope. 


Local roads 
and streets 


Severe: 
low strength. 


Severe: 
floods. 


Severe: 
low strength. 


Severe: 
low strength. 


Moderate: 
low strength, 
frost action. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 


Severe: 
low strength. 


Severe: 
low strength, 


Severe: 
low strength. 


e 
low strength. 


Moderate: 
frost action, 
low strength. 


Soil name and | Shallow 
map symbol { excavations 
H 
102-~-~~~-~-------~ | Slight-------~- 
Bowbells | 
| 
j 
10 Yanan w en nee e eee iSevere: 
Magnus too clayey. 
| 
| 
108%; 
Belfield--------- |Severe: 
too clayey. 
SUraw~<<=<se-s<0- |Moderate: 
| floods. 
{ 
j 
H 
109B*: | 
Bowbells--~------ rae wetewecuh 
i 
i 
i 
Lallewewereecnnnn |Moderate: 
too claysy. 
j 
H 
110Bewn-e nen eee iSevere: 
Belfield {1 too clayey. 
H 
} 
1174, i 
Pits H 
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i 

| Dwellings 

H without 
basements 


low strength, 
shrink-swell, 


Severe: 
floods, 
shrink-swell, 
low strength. 


shrink-swell, 
low strength, 


Severe: 


! 

| 

H 

i 

! 

! 

H 

| 

i 
{Severe: 
i 

H 

i 

| 

{ floods. 
| 

i 

H 


low strength, 
shrink-~swell. 


Moderate: 
shrink~-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


| 

! Dwellings 

I with 
basements 


Moderate: 
low strength, 
shrink~-swell, 


Severe: 
floods, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
1 


ow strength. 


Severe: 
floods. 


Moderate; 
low strength, 
shrink-swell,. 


Moderate: 
shrink-swell, 
low strength, 


Severe: 
shrink-swell, 
low strength. 


TABLE 8.--BUILDING SITE DEVELOPMENT=-Continued 


Small 
commercial 
buildings 


Moderate; 
low strength, 
shrink-swell. 


Severe: 
floods, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
floods. 


Moderate: 
low strength, 
slope, 
shrink~swell. 


Moderate: 
shrink-swell, 
slope, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


* See map unit description for the composition and behavior of the map unit. 
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Local roads 
and streets 


Severe: 
low strength. 


Severe: 
shrink-eswell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
low strength, 
frost action, 
floods, 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength. 
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TABLE 9.-~SANITARY FACILITIES 
[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 


text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils. 
Absence of an entry means 30il was not rated] 


sass arson STU nSnnEnInSDES DONTE 
| 


| 1 i i 
Soil name and i Septic tank {| Sewage Lagoon | Trench H Area | Daily cover 
map symbol | absorption i areas | sanitary i sanitary {| for landfill 
1 + ' + d 4 i 
| ! i i { 
i } | H H 
Jesessecscloesse ~--~/Severe: | Severe: | Severe: jSevere: {Poor: 
Parnell | floods, | floods, | floods, | floods, } wetness. 
| wetness, | wetness. | wetness, {| wetness, | 
peres slowly. i too clayey. | 
i ! 
1 1 1 1 t 
Dawe www cnmwew en nne- | Severe: |Slight-----+------ |Severe: iSevere: {Poor: 
Tonka | wetness, { | wetness, | wetness, | too clayey, 
| floods. ! | floods, { floods. | wetness. 
! | | too clayey. i i 
i ! ! 1 i 
3D*: ! i { i 
Seroco----- wonton {Moderate: | Severe: iSevere: {Severe: iPoor: 
{ slope. | seepage, } too sandy, | seepage. | too sandy. 
| slope. seepage. ! | 
1 
t t 1 
Telfer~-------~---- \Moderate: iSevere: iSevere: {Severe: iPoor: 
| slope. | seepage, | too sandy, {| seepage. i too sandy. 
\ ' slope. | seepage. ! ! 
H ' i | | 
3E*: 1 i | i i 
Serocom---ee ewww wee | Moderate: \Severe: iSevere: i Severe: {Poor: 
| slope. i seepage, } too sandy, } seepage. | too sandy. 
| slope. H seepage, 1 
! t ? 1 
Dune land. | H I i i 
i i i i i 
Seceeese $essseeeschs iSevere: | Slight~----------/ Severe: | Severe: iPoor: 
Dimmick | floods, i | floods, ! floods, | wetness, 
| wetness, { i wetness, {| wetness. | too clayey. 
| percs slowly. H too clayey. | H 
1 t 
1 t 1 1 
1 woo----- | Severe: |Moderate: iSevere: {Severe: {fair: 
Straw | floods. | seepage. | floods. | floods. | too clayey. 
! ! 1 1 
t t] 1 | 1 
Bb, BBew------------ ~{Severe: iModerate;: iModerate: |\Slight-o--------- {Poors 
Grail { percs slowly. 1 slope. H too clayey. H H thin layer, 
1 
1 1 t 1 
BC wenn ne ne we eee eee {Severe: | Severe: iModerate: i Slight--~----~----} Poor: 
Grail { percs slowly. { slope. } too clayey. I { thin layer. 
J 1 1 , 
1 | | 1 i 
Q Bowen we emenwnmnnwe=| Severe: Moderate: [Severe: [Slight-----------| Poor: 
Regent { percs slowly, { slope, { too elayey, | { area reclaim. 
! depth to rock. {| depth to rock. i depth to rock. | | 
i ' 1 H H 
QC one n ne ee ee eee {Severe: {Severe: {Severe: | Slight~wseweneen-| Poor: 
Regent i percs slowly, } slope. { too clayey, { { area reclain, 
depth to rock. | {| depth to rock. } i 
' ' i 1 
1 t t 1 
10 n-02--- ~~~ ee eee Severe: \Moderate: Severe: {Slight-----------}Poor: 
Savage { percs slowly. i slope. | too clayey. H {| too clayey. 
1 i 
1 a 4 1 t 
1 Cowen www wenn nnn | Severe: {Moderate: iModerate: {Slight~--ss-s----| Pair: 
Cherry ! percs slowly. i slope. too clayey. 1 { too clayey. 
i. ' 
1 t a t 
{Wenvauses wosetess. -~!Moderate: |Moderate: |Slight-~----------] Slight--------~---} Good, 
Havrelon I percs slowly. i seepage. H | H 
t 1 1 | 
ee ween en ee iSevere: {Moderate: {Severe: iSlight---~--~----- }Poor: 
| slope. too clayey. 1 
i 
1 t t 


Lawther } percs slowly. too clayey. 
{ 


See footnote at end of table. 
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| j | | | 
Soil name and | Septic tank | Sewage lagoon } Trench { Area | Daily cover 
map symbol H absorption H areas H sanitary H sanitary { for landfill 
Hl fields i I landfill { landfill Hl 
{ i j ; ! i 
t 
fr ~~-~--{Severe: [Slight~-~+--------- {Severe: iSevere: }Poor: 
Heil { peres slowly, i } too clayey, | floods, | too clayey, 
| wetness, | { wetness, } wetness. {| wetness, 
floods. i H floods. i i 
, 1 1 ? 
20 ewww ewer ewewnw nnn | Severe: [Slight~--~---------| Severe: {Moderate: {Poor: 
Lohler | percs slowly, { | too clayey, } wetness. | too clayey. 
} wetness, i H wetness, i i 
! 1 t 1 
2 Bw www wee ew nnn ewe nn [SLi ght~-oemwn www | Severe: {Severe: }Severe: {Fair: 
Lihen H seepage, seepage. | seepage, | too sandy. 
q 1 
2 Dawe w eee w nn nnn n-~ | Moderate: {!Severe: }Severe; iSevere: iPoor: 
Telfer { slope. | seepage, {| too sandy, i seepage. |} too sandy. 
i slope. H seepage. H | 
1 t 1 rT 1 
22 Benne ene - =e ~~|Severe: {Severe: Moderate: {Severe: {Fair: 
Krem { peres slowly. | seepage. too clayey. seepage, too clayey. 
22D~-~---- owe ween e ee {Severe: |Severe: {Moderate: }Severe: }Fair: 
Kren { percs slowly. } seepage, { too clayey. | seepage. ! slope, 
{ slope. too clayey. 
1 
1 
27, 27B-~----- ~----~{Moderate: \Moderate: {Slight---------~-- }Slight-----~--~---}Good. 
Mandan | percs slowly. | seepage, H ! i 
| } slope. H H H 
i | i i i 
2b -n---- ~~~ ~~ ~------|Severe: {Moderate: {Moderate: |Slight~-----------jPair: 
Wilton | percs slowly. } slope, { too clayey. i | too clayey. 
| | seepage. | H H 
i H ! i ! 
28Be: H | H i H 
Temvikewn---92eren- | Severe: iModerate: {Moderate: {Slight-----------jPair: 
{ percs slowly. | slope, | too clayey. } | too clayey. 
{ | seepage. i { ! 
i i } H i 
Williams-~~--~------jSevere: }Moderate: Moderate: {Slight----------- iPair: 
{| percs slowly. | slope, } too clayey. H | too clayey. 
i i seepage. i i i 
H i H i H 
2uc#: i ! ! i i 
Temvik-~~---------- {Severe: {Severe: |Moderate: {Slight~-nweecceee} Fair: 
percs slowly. H slope. too clayey. i H too clayey. 
1 t t 1 
Williams---------~~{Severe: iSevere: iModerate: [Slight~wenwenweee [Pair: 
peres slowly. i slope. H too clayey. H H too clayey. 
’ t 1 HT 1 
35C#: i i H H i 
Amor--------- w-----]Severe: |Severe: |Severe: [Slightwccrewcrne-| Poor: 
i depth to rock. i slope. I depth to rock. H H area reclaim. 
1 1 i 1 1 
Wernerreceweeeeeee- | Severe! {Severe: iSevere: [Slight-----------| Poor: 
{| depth to rock. | depth to rock, | depth to rock. | { thin layer, 
H | slope. H H | area reclaim. 
i ! H i i 
35D*: { } } i i 
AmoPreen—- nee eee eee \Severe: {Severe: {Severe: Moderate: {Poor: 
depth to rock. | slope. i depth to rock. i slope. 1 area reclaim. 
I 
1 ! 1 1 1 
Werner awwerewewene~ | Severe: ;Severe: {Severe: iModerate: 1Poor: 
| depth to rock. | depth to rock, {| depth to rock. | slope. { thin layer, 
slope. i H 1 area reclaim, 
1 1 1 1 i] 
36, 36Breewmwn nnn wns | Severe: iModerate; iModerate: {Slight~---------- {Fair: 
williams | peres slowly. { slope, 1 too clayey. | { too clayey. 
| | seepage, | | | 
1 1 1 1 1 


See footnote at end of table. 
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Septic tank 
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4 I 
iT 1 
i ! 
map symbol H absorption H areas 
| field H 
! ! 
i : 
36 Cm enn w enn e ewe en | Severe: }Severe: 
Williams { percs slowly. i slope. 
! 
2 i 
38C*: i H 
Williams----------- \Severe: \Severe: 
{ percs slowly. 1 slope. 
a 
Lahlewecwwewennne--{Severe: {Severe: 
| percs slowly. i slope. 
i 
t 1 
38D": { H 
Lahl--------------- | Severe: }Severe 
{| percs slowly. | slope. 
i ! 
1 1 
i i 
Williams-----------{Severe: Severe: 
{| percs slowly. | slope. 
4 
1 1 
{ { 
3UR~-~---- ee ------- | Severe: | Severe: 
Zanl { percs slowly, { slope. 
| slope. 
1 
40, 40B------------- (Moderate: |Severe: 
Shambo {| peres slowly. i seepage. 
q 
De eee \Slight------- ~---| Severe: 
Parshall ! | seepage. 
1 i 
q 1 
Uf Bae ener nme wnnnen= | Severe: iSevere: 
Colvin {| wetness, | wetness. 
} floods. | 
i ! 
1 1 
UL, YY Beowween---~-- | Moderate: iModerate: 
Arnegard | percs slowly. | slope, 
| | seepage. 
1 1 
1 1 
HYCweece wan w ene we--| Moderate: Severe: 
Arnegard H percs slowly. slope. 
) 
iT ere ~--|Moderate: iModerate: 
Havrelon { percs slowly. | seepage. 
y q 
t 1 
5 lew ewe nee eee ee \Moderate: |Moderate: 
Straw | floods, | seepage. 
percs slowly. i 
t t 
Ck ee -{Severe: {Severe: 
Banks | floods. { floods, 
| } seepage. 
i i 
t 1 
SY Beene eee ee ee eee ~-|Slight------+----{Severe: 
Lihen seepage. 
1 
55 Be---- wee ween o-~-- | Severe: |Severe: 
Vebar } depth to rock. | seepage. 
1 
| 
55 Cewne ewe ewes eee ~~-{|Severe: | Severe: 
Vebar | depth to rock. | seepage, 
1 slope. 
1 1 
5 6 Bowne eee - eee ~~--|Severe: {Moderate: 
Lefor { depth to rock. | depth-to rock, 
| | slope, 
| seepage. 
i 


See footnote at end of table. 


Trench 
sanitary 


derate: 
oo clayey. 


to 


oderate: 
too clayey. 


oderate: 
too clayey. 


derate: 
oo clayey. 


to 


Moderate: 


) 
too clayey. 


Severe: 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 


Severe: 
wetness, 
floods. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderates 
floods, 


e 
floods, 
seepage. 
Severe: 
seepage. 


Severe: 
seepage, 
depth to 


Slight~-------+0-- 


too clayey. 


1 
! 
| Area i Daily cover 
H sanitary | for landfill 
{| _dand fill 
i i 
H i 
1Slight-~--~------ tPair: 
! | too clayey. 
i i 
H i 
{Slight------- wwe} Pair: 
| ' too clayey. 
| 
{}Slight----~------ iPair: 
{ } too clayey. 
i i 
i f 
{Moderate: {Pair: 
{ slope. | too clayey, 
| slope. 
1 1 
Moderate: {Fair: 
| slope. | slope, 
too clayey. 
1 
{Severe: }Poor: 
{| glope. | slope. 
| H 
| j 
iSevere: iGood. 
| seepage. | 
1 
iT 
}Severe; iGood, 
| seepage, H 
! 
1 
Severe: tPoor: 
wetness, | wetness, 
floods. i 
1 
1 
Moderate: {Pair: 
too clayey. } too clayey. 
| 
Moderate: iPair: 
| 
i 


Slight----------- 


Moderate: 
floods. 


floods, 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Slight~-------+-- 


! 
1 
‘ 
i] 
1 
1 
t 
4 
1 
! 
! 
1 
1 
3 
1 
ry 
1 
1 
? 
t 
1 
3 
1 
t 
1 
H 
{Severe: 
1 
1 
t 
1 
1 
1 
' 
1 
! 
1 
! 
q 
! 
1 
J 
1 
7 
1 
i 
+ 
t 
i} 
i 
! 
? 
i 
1 
1 
1 
i 
1 
! 
t 
1 
1 


or: 
oo sandy. 


cto 


rs 
oo sandy. 


to 
ima 


reclaim, 


reclain. 


reclain. 
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i i i ! | 
Soil name and i Septic tank | Sewage lagoon |} Trench i Area i Daily cover 
map symbol | absorption H areas H sanitary j sanitary { for landfill 
i field | i landfi andfi 
i H i i { 
i i i ! i 
56D~------------ ~-+--| Severe: \Severe: \Severe: {Moderate: !Poor: 
Lefor depth to rock. slope. H depth to rock. H slope, area reclain, 
P 1 1 
5 Be ww nn enn e ew enn ee} Severe: iSevere: {Moderate: {Severe: {Fair: 
Flaxton H percs slowly. H seepage, too clayey. | seepage, | too clayey. 
7 
1 i rT 1 
5 Caw we we wweweweewen | Severe: |Severe: iModerate: {Severe: {Fair: 
Flaxton | percs slowly. | seepage, { too clayey. } seepage, { too clayey. 
H { slope. ! | i 
H H H | H 
58B*: i 1 H | i 
Plaxtonewsnnnnnenne | Severe: }Severe: |Moderate: {Severe: iPair: 
i percs slowly, i seepage, ! too clayey. seepage. | too clayey. 
J 1 1 t 
Williams----------~j Severe: {Moderate: |Moderate: {Slight--------- -~{Fair: 
| percs slowly. 1 slope, | too clayey. H | too clayey. 
| | seepage. | { | 
i J ! i H 
J t +] 1 
58C#; i H i { ' 
Plaxtone---ncen-nne | Severe: \Severe: iModerate: \Severe: iFair: 
{ percs slowly. | seepage, { too clayey. i seepage. | too clayey. 
d 1 1 ' 1 
} i slope, i H t 
i i | \ | 
Williams-<~e-------| Severe: Severe: {Moderate: {Slight---~----- w~-|Fair: 
t percs slowly. | slope. ! too clayey. H too clayey. 
i 
1 ] q 1 
58D*: i | } i i 
Flaxton---c-<c------ | Severe: {Severe: iModerate: {Severe: {Fair: 
! percs slowly. | seepage, | too clayey. | seepage. { slope, 
H slope, | too clayey. 
! 1 J ? 
Williams--~---~----~{Severe: |Severe: Moderate: {Moderate: {Fair: 
{ percs slowly. { slope. | too clayey. | slope. | slope, 
| too clayey. 
! 
1 1 ’ 
5B awww ww we wren nwnn [Sli ght~---2-e-~--} Severe: Severe: {[Severe: 1Good, 
Parshall ! ! seepage. i seepage. | seepage, i 
' ] ! 1 
62 Been wenn en -------} Severe: {Severe: iSevere: \Severe: {Good. 
Velva ! floods. | floods, | floods, ! floods, ! 
i seepage. seepage. | seepage. i 
1 1 a 
Glege saesnensst eas S Severe: {Moderate: | Severe: iSevere: iGood,. 
Straw floods, seepage. floods. H floods. | 
‘i rT 1 t 
1 1B----------- ween Severe: | Severe: }Severe: {Severe: {Poor: 
Searing { depth to rock. | seepage. | depth to rock, | seepage. | area reclaim. 
{ i | seepage. i i 
1 ‘ I 
{ i H ! i 
71C#: i i H i H 
Searinge~-----------] Severe: }Severe: {Severe: {Severe: {Poor: 
i depth to rock. {| seepage, } depth to rock, | seepage. { area reclaim. 
i { slope. | seepage. 1 i 
1 ' 1 
Ringling---~-------|Slight~-~-~-------~- \Severe: iSevere: }Severe: iPoor: 
i } slope, { small stones, i seepage. | small stones, 
H seepage, | seepage. i large stones, 
t 1 t 1 
[3 rene ewww wm new ewwne | Severe: |Moderate:. Severe: iSlight---------- -}Poor: 
Belfield percs slowly. i slope. H too clayey. | too clayey. 
i) 1 ! 
T4BE: I i H H H 
REgBentoewwwwne eee ee | Severe: \Moderate: {Severe: {Slight--------- --{Poor: 
| percs slowly, | slope, | too clayey, H { area reclaim. 
i depth to rock. } depth to rock. | depth to rock. I 
1 t } 1 1 


See footnote at end of table. 
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TABLE 9.--SANITARY FACILITIES--Continued 


Soil name and Septic tank 


SOIL SURVEY 


1 
1 
Sewage lagoon 


i 
H 
map symbol H absorption areas 
{ fields 
| | 
i ] 
t ! 
TUBE: | 
Rhoadeswwere weeeeee {Severe: {Moderate: 
} percs slowly, { slope. 
| depth to rock. | 
H ! 
TuC#: | i 
Regent-----~------- {Severe: |Severe: 
{ percs slowly, | slope. 
H depth to rock. } 
i ! 
Rhoades~------~-----+ | Severe: {Severe: 
{ percs slowly, | slope. 
| depth to rock. } 
i 
H | 
T5*, 7T5B*: H I 
Belfield~-~--------- iSevere: (Moderate: 
| percs slowly. | slope. 
I 
1 iT 
Daglum--~-~~-~----~~ {Severe: [Moderate: 
| percs slowly, | slope. 
depth to rock. | 
t 
1 
7T5C#: | 
Belfield~---------~- {Severe: iSevere: 
{ percs slowly. slope, 
t 
+ 
Daglum-~--- wewewnne | Severe: {Severe: 
} peres slowly, | slope. 
| depth to rock. 
TOB: | ! 
Senwwecene weneonee= {Severe: Moderate: 
{| depth to rock. | depth to rock, 
| { slope, 
| seepage. 
1 ? 
Rhoades-~-~-~--+----- {Severe: {Moderate: 
{ peres slowly, | slope. 
| depth to rock. 
{ 
T6C#: i H 
Sen------+---- ~--~-|Severe: iSevere: 
{ depth to rock. | slope. 
| 
Rhoades—-~~-~------- |Severe: \Severe: 
{ peres slowly, | slope. 
| depth to rock. 
17, T1Bewneneenenne ~|Slight~----------- {Severe: 
Bowdle seepage, 
TTC#: i 
Bowdle------~---- --|Slight~~+---e<-<--| Severe: 
| | eorene: 
| } slope. 
| I 
Wabek~~--- www ew ween | SLI ght ewwneeen ~--{|Severe: 
| | seepage, 
| slope. 
78B*; | 
Noonanwwnwowenennn= |Severe: {Moderate: 
percs slowly. slope. 
1 
Flaxtoneoew- weeneon |Severe: {Severe: 
seepage, 


perecs slowly. 


See footnote at end of table. 


Trench 
sanitary 
landfi 


Severe: 
too clayey, 
d 


epth to rock. 


Severe: 
too clayey, 
d 


epth to rock. 


Severe: 
too clayey, 
depth to rock, 


Severe: 

too clayey. 
Severe: 

too clayey, 
depth to rock, 


un 


evere: 
too clayey. 


e 
too clayey, 
depth to rock. 


Severe: 


e 
depth to rock. 


Severe: 
too clayey, 
depth to rock. 


Se 
depth to rock. 


e 
too clayey, 
depth to rock. 


Severe: 
too sandy, 
seepage. 


Moderate: 


° 
too clayey. 


Moderate: 
too clayey. 


Area 
sanitary 
dandfilli 


t 
1 
| Daily cover 
! for landfill 


iPoor: 
} area reclain, 


}Poor: 


too clayey. 


iPoor: 
{Poor: 


Poor: 
area reclaim. 


\Poor: 


iPoor: 


iPoor: 


seepage. 


clayey. 


| 

| 

{ 

1 

| 

H 

| 

{ 

| : 

too sandy, 
i 

i 

| 

| 

i 

| : 

| clayey. 
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TABLE 9.-~SANITARY FACILITIES-~Continued 


peres slowly. 


1 ' ! 
1 1 t 
Soil name and { Septic tank | Sewage lagoon | Trench \ Area Daily cover 
map symbol H absorption areas 1 sanitary H sanitary for landfill 
‘eld F : 
{ { ! | | 
| i I t H 
19 Bere wwe eenenwnwne | Severe: {Moderate: iSevere: |Slight~----~---~-~}Poor: 
Moreau { peres slowly, i slope, | too clayey. ! i too clayey, 
| depth to rock. i depth to rock. | H area reclaim. 
i 
i i | | 
19 Cwwwerewerewccnre~| Severe: |Severe: } Severe: {Slight------ w~--~} Poor: 
Moreau i peres slowly, { slope. i too clayey. ! } too clayey, 
i depth to rock. | | | | area reclaim, 
i 1 t 
1 ! 1 H 1 
T9D*: { i H } i 
Way den-~--neenn---- | Severe: \Severe: Severe: {Moderate: {Poor: 
| depth to rock. | slope. } depth to rock. | slope. area reclaim, 
| i H I 
Moreauj~-------~---/ Severe: | Severe: |Severe: {Moderate: tPoor: 
| percs slowly, i slope. } too clayey. ! slope. 1 too clayey, 
| depth to rock. | i i | area reclain, 
é 4 ic i i 
) 1 1 t 1 
81 Dawe www wwe wenn ne | Severe: |Severe: |Severe: iModerate: {Poor: 
Cabba | depth to rock. | slope, { depth to rock. $ slope. } thin layer. 
| depth to rock. H | 
| H 
81 Eww www nw mne men eee | Severe: |Severe: \Severe: iSevere: {Poor: 
Cabba | slope, | slope, } slope, } slope. | slope, 
H depth to rock. {| depth to rock. i depth to rock. i i thin Layer. 
t | i 1? 1 
B2E*: I ' i i i 
Cabba~~-~~-~---~- ~--|Severe: iSevere: {Severe: {Severe: {Poor: 
} slope, } slope, 1 slope, ! slope. { slope, 
| depth to rock. 1 depth to rock. i depth to rock. } | thin layer. 
t I 1 i 
Badland. i i H i { 
! | i i i 
83C#: | j { i i 
Vebarnw--2-eceee~e~| Severe: {Severe: }Severe: {Severe: |Poor: 
{| depth to rock. {| seepage. i seepage, | seepage. { area reclain, 
depth to rock, | | 
i | H 
Cohagenew~wwewnwene=| Severe: {Severe: |Severe: iSevere: [Poor: 
} depth to rock. {| seepage. i seepage, { seepage. { thin layer, 
| depth to rock. | area reclain. 
t 
B3E*: | H i i i 
Cohagen-~-~---~~-~ ~-|Severe: |Severe: iSevere: }Severe: {Poor: 
| depth to rock, { seepage, i seepage, | seepage, | thin layer, 
{ slope. ! slope. {| depth to rock, } slope. i slope, 
! | | slope. | | area reclaim, 
H i i { i 
Vebarenwnnnnnne-eee | Severe: {Severe: {Severe: |Severe: iPoor: 
i depth to rock. |} seepage, i seepage, } seepage, { area reclain, 
| slope. | depth to rock, | i 
3 
t i 1 ! 
S4E®: | i | i } 
Cohagenewwnenwenne~ | Severe: {Severe: |Severe: iSevere: \Poor: 
! depth to rock, {| seepage, } seepage, | seepage, | thin layer, 
{ slope. ! slope. | depth to rock, | slope. | slope, 
| | slope. | area reclain, 
1 ' 
1 1 Z ' ! 
Vebar-------~------ {Severe: {Severe: i Severe: iSevere: {Poor: 
{ depth to rock. {| seepage, | seepage, | seepage, | area reclaim, 
| | slope. depth to rock. | 
! 
1 1 t 1 1 
Rock outcrop, | { i i { 
' 1 t i 
1 i] 1 1 } 
85 we mew www wenmnnnnne | Severe: |Severe: |Severe: iSevere: iPoors: 
Harriet Variant floods, | floods, | floods, | floods, {| wetness, 
wetness, } wetness, { wetness. | wetness, | 
17 i ! 
H i H i 
! i i H 


See footnote at end of table. 
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Soil name and 
map symbol 


87C#; 


Rhoadese-rer----- 


BB eww me nenwnn wormeee 


Harriet 


ogE*. 
Ustorthents 


92584; 


NOONAN wwe www news 


Williams~-+-~----- 


Falkirk 


a eececc= 


Makoti 


95*: 


Flaxton-sceemcnne 


Williams--------- 


96, 96B~~--~-----~-~ 


91 Cowra mmemnnn Sake 


Sen 


TABLE 9.-~SANITARY FACILITIES~-Continued 


| 

{ Septic tank 
{ absorption 
H : 
‘ 
1 
ft 


1 
{Moderate: 
slope, 


| 
i 
1 
d 
1 
i 
1 


--)Severe: 


slowly, 
to rock, 


{ percs 
| depth 


slowly, 
to rock, 


| 
i 
H 
|Severe: 

| peres slowly, 
{ wetness, 

i 

| 

{ 


|Severe: 
| percs slowly. 


Severe: 

peres slowly. 
iSevere: 

| peres slowly, 
i 
1 


| 
{Severe: 

} percs slowly. 
| 

i 


! 


~--|Severe: 


{ percs slowly. 


|Severe: 


{Severe: 
| percs slowly. 


iModerate: 


| peres slowly. 


\ 
) Severe: 
depth to rock. 


--|Severe: 


! depth to rock. 
{ 


See footnote at end of table. 


SOIL SURVEY 


| 
} Sewage lagoon 
i areas 


seepage, 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


oderate: 
slope, 
seepage. 


Moderate: 
seepage. 


Moderate: 
slope, 
seepage. 


Moderate: 
slope. 


Moderate: 
slope, 
seepage, 


Moderate: 
slope, 
seepage, 


Moderate: 
seepage, 
slope. 


Moderate: 
depth to 
slope, 

seepage. 


Severe: 
slope. 


Trench 
sanitary 


Severe: 
too clayey, 
depth to rock, 


Severe: 
too clayey, 
depth to rock, 


\Severe: 
wetness, 
floods. 


Moderate: 


) 
too clayey. 


Severe: 
floods. 


Severe: 
floods. 


Moderate: 
too clayey. 


Moderate: 


rT 
i 
! 
i 
' 
i 
i 
! 
i 
| 
' 
i 
! 
| 
1 
H 
1 
i 
} 
H 
i 
i 
i too clayey. 
| 

H 

' 

} 


iSevere; 
wetness, 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


vere: 
epth to rock. 


ag 


Area 
sanitary 


floods. 


1 
1 
| Daily cover 
| for landfill 


Poor: 
too sandy, 
seepage. 


Poor: 
too clayey. 


iPoor: 
too clayey. 


Poor: 


0 
wetness, 


Fair: 

| too clayey. 
}Pair: 

| too clayey. 
1 


{Good. 


jPair: 

| too clayey. 
‘ 

1 

{Fair: 

} too clayey. 


reclain. 


Slight--------+--|Poor: 


| area reclain, 


MERCER COUNTY, 


NORTH DAKOTA 


TABLE 9.-~SANITARY FACILITIES~-Continued 


Septic tank 


i 
Soil name and H 
| absorption 


map symbol 


QUE: 1 
Ringling-~~----~~--- |Severe: 
slope, 


CaDDan nme mew ew nwewn | Severe: 


i 
i 
i 
1 
I 
! 
Amor | 
t 
+ 
! 
t 
' 
1 


depth to rock. 
100C~----~~~-----~~- {Severe: 
Amor { depth to rock. 
‘ 
1 
10 1 Cowen en ne wewwe | SLight~--e—--- ee 
Parshall H 
1 
1 Oi ne aoe me wwnwccee | Severe 
Bowbells i peres slowly. 
1 
VOY wm were nw nn ecene iSevere: 
Magnus } percs slowly. 
t 
108*; i 
Belfieldreeennceee=j Severe: 
H percs slowly. 
1 
Strawe--n----- eee ee Moderate: 
| floods, 
| percs slowly. 
t 
109B*: ! 
Bowbel lSeamennnccne~j Severe: 
| percs slowly. 
? 
Lan lemme wenn nen |Severe: 
percs slowly. 
110 Bann nn ene ee eee {Severe: 
Belfield percs slowly. 
11148, | 
Pits i 


| 
{ Sewage lagoon 
H areas 


Severe: 
slope, 
seepage. 


Slope, 
depth to rock, 


Moderate: 
depth to rock, 
slope, 


1 

| 

| 

| 

{ 

| 

i 

1 

1 
{Severe: 
i 

| 

t 

1 

, 

i 

' 

1 

H 

| seepage. 
' 
i 


seepage, 
Slope. 


Moderate: 
slope. 


Moderate: 
slope. 


L 

! 

i 

4 

1 

' 

1 

! 

i 

1 

' 

1 

t 

1 

t 

! 

1 

1 

! 

1 

rf 

rT 

{ 
}Moderate: 
} slope, 

| seepage, 
| 
iModerate: 
| slope, 

i 
a 
1 
rf 
1 
i 
1 
? 
! 
? 
H 
} 
1 
1 
t 


Moderate: 
slope. 


Moderate: 
slope. 


i Trench 
H sanitary 


Severe: 
slope, 
seepage, 
small stones, 


Severe; 
depth to rock. 


| 
j 
| 
| 
i 
| 
| 
i 
1 
! 
} 
i 
1 
{Severe: 
depth to rock. 
} 
i 
J 
1 
i 
i 
t 
! 
! 
i 
q 
, 
‘ 
1 
1 
t 
i 


Severe: 


e 
depth to rock, 


Severe: 
seepage. 


} too clayey. 


Severe: 
too clayey. 


Moderate: 
floods. 


Moderate: 


° 
too clayey. 


Severe: 
too clayey. 
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Daily cover 


| ] 
| Area i 
| for landfill 


| 
1 i 
{Severe: {Poor: 
{ slope, | slope, 
| seepage. { small stones, 
i large stones. 
{ 
{Severe: {Poor 
{ slope. } slope, 
1 | thin layer. 
I 
{Slight-~~~-~-.-~-- {Poor: 
! | area reclaim. 
| 
i | 
| | 
!Slight-~-~--------~- {Poor: 
i area reclain, 
1 
{Severe: {Good,. 
{ seepage. | 
| I 
i H 
{[Slight----------- {Good. 
‘ 
1 
! | 
{Moderate: {Poor: 
floods. | too clayey. 
{ i 
{Slight----------- {Poor: 
H too clayey. 
7 
1 
Moderate: |Good, 
| floods. Hl 
! i 
H i 
| i 
{Slight--------+--- {Good. 
i 
1 
H 
Slight----------- {Pair 
! too clayey. 


1 
? 
i 
1 
' 
i 
Pei ererate EOC 
i 
i 
1 
t 
' 
q 


{ too 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 10.--CONSTRUCTION MATERIALS 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossafy. See 
text for definitions of "good," "fair," "poor," and "unsuited." Absence of an entry means soil was not 
rated] 


map symbol 


ft dt 


t t 1 
1 1 1 { 
Soil name and i Roadfill | Sand Gravel { Topsoil 
i ! 
t t 1 
1 i 


low strength. excess salt. 


t ! 
1 t 1 
? 1 | 1 
Janeen ene n nme nnn ne | Poor: {Unsuited: {Unsuited: iPoor: 
Parnell { wetness, { excess fines, { excess fines. | wetness, 
| low strength. | i i 
i ! i 
t 1 1 i 
Qa en nn enw nn eee enn ne n=} Poor: jUnsuited: {Unsuited: {Poor: 
Tonka | wetness, | excess fines. | excess fines. | wetness. 
| low strength, \ i | 
} shrink- swell. | H | 
! H | 1 
3D*: ! } H ! 
Ser 0CQmem enon we www ene | G00d-----~----- w----~} Poor: iUnsuited: iFair: 
i { excess fines. } excess fines. { too sandy, 
| | } slope. 
1 
rT ?v t 
Telfer---~--~----- wee | G00dn- ene n nnn wenn =| POOF: |Unsuited: |Poor: 
H | excess fines, i excess fines. { thin layer. 
i i 1 | 
3E*: i | } i 
SOP OCO www wenn w ewe wee | G00 dee wee eww enn nnn | Poor: iUnsuited: \Pair: 
| { excess fines, { excess fines. { too sandy, 
| i } | slope. 
i i i I 
Dune land, { i ! ! 
i | i I 
Bannan nnn wenn een een ee | Poor: |Unsuited: iUnsuited: iPoor: 
Dimmick | wetness, | excess fines, | excess fines, | wetness, 
| shrink-swell, | i {| too clayey. 
low strength. 
1 
[awww enn www wn ween eee [Fair {Unsuited: jUnsuited: iFair: 
Straw | low strength, | excess fines, | excess fines. i too clayey. 
| shrink-swell, \ i ! 
| H | H 
8, BB, 8Coewmmnwmnwen~| Poor: iUnsuited: {Unsuited: {Fair: 
Grail | shrink-swell, | excess fines, |} excess fines, { too clayey. 
' low strength. | | 
| ! 
QB, 9Commnnnnneneewee=| Poor: {Unsuited: {\Unsuited: {Pair: 
Regent | shrink~swell, | excess fines. | excess fines. | too clayey. 
low strength. | | i 
1 
LO www wwwne wenn en n-ne--] Poor: }Unsuited: {Unsuited: }Poor: 
Savage | shrink-swell, | excess fines, | excess fines. | too clayey. 
low strength. | 
t 1 
TC www wwe ween wenn en n= | Poor: {Unsuited: {Unsuited: {Pair: 
Cherry | low strength. | excess fines. | excess fines, too clayey. 
| | 1 t 
[ewer eee ee wenn nennen=|POOr: }Unsuited: |Unsuited: iFair: 
Havrelon | low strength. | excess fines, | excess fines. too clayey. 
| i i 
[5 ewww ween wenn ne weeee=}Poor: {Unsuited: iUnsuited: {Poor: 
Lawther ! shrink-swell, | excess fines, | excess fines. | too clayey. 
| low strength. | H 
} ! 
1 [aseseSscecs weenwene-} Poor: {Unsuited: [Unsuited: {Poor: 
Heil wetness, | excess fines. { excess fines. | wetness, 
| i | too clayey, 
! i | 
i { H 


1 
1 
{ shrinkeswell, 
1 


See footnote at end of table. 


1 
q 
Soil name and | 
map symbol i 

7 

d 


1 
i 

20 an ww wn nee een nen |POOr: 
Lohler i 
| 


MERCER COUNTY, NORTH DAKOTA 


TABLE 10.--CONSTRUCTION MATERIALS~-Continued 


Roadfill 


low strength, 


21 Benn ~ wenn ne ewe ene | Fair: 
Lihen 


1 
1 
| 
1 
| 
{ 
i 
shrink-swell, ! 
| 
| 
| 
t 
1 
1 
1 


low strength. 


Sand 


suited: 
xcess fines. 


oc 
aos 


Poor: 
excess fines. 


2 1D one wn wn en nnn eee eee | 60 0 da we ewww ewww nnn nn | Poor: 


Telfer 


22 Bw ww ewe wwe www emwne | POOr: 


Kren | low strength. 


| 
| 

22 Dewwwwwwrrennnnnwen= | Poor: 
Krem | 
H 
i 
1 


27, 2] Bewewwnwwwewenne {Fair: 
Mandan 


2B eww www eww nnn wwe ennn~! Poor: 


Wilton 
28B*, 28C8: 


i 

t 

{ 

8 

i 

| 

i 
Williams--~--------- ~!Poor: 

' 

1 

} 

35C#: i 
Amor--~--~-~-----~~~~~] Poor: 
{ thin 
| area 

1 
Werner~~-~~+---~-- ~~-~|Poor: 
{ thin 
I area 

1 

35D*; ! 
AMOP wow www wewcwenme~|Poor: 
| thin 
| area 


Wernereoon mee wwcenamn | Poor: 
} thin 
area 


36, 36B, 36Cowwmneenn~} Poor: 
Williams | 

1 

1 


38C*: ! 
Williams-------------} Poor: 


low strength. 


Zah]-~~------~~+----- | Poor: 


! low strength. 
| 


30D*; | 
Lah lewwwn wenn nae ee} Poor: 


| low strength. 


Williamg--~-~~--~---~ ~}Poor: 


} low strength. 


low strength. 
| low strength. 


{| low strength. 


° 
low strength. 


low strength. 


layer, 
reclaim, 


layer, 
reclaim, 


layer, 
reclaim, 


layer, 


| 
i 
| 
| 
| 
H 
| 
| 
| 
i 
{ 
| 
| 
{ 
i 
i 
i 
i 
i 
H 
1 
| 
i 
i 
i 
! 
i 
i 
| 
| 
i 
i 
| 
i 
H 
! 
le 
reclaim, i 
H 
i 
H 
i 
i 
H 
H 
i 
} 
| 
j 
j 
i 
| 


See footnote at end of table, 


excess fines. 


Poor: 


thin layer, 
excess fines. 


Poor: 
thin layer, 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 


o 
excess fines, 
Unsuited: 

excess fines, 


Unsuited: 
excess fines. 


Un 
excess fines, 
Unsuited: 


n 
excess fines. 


' 
1 
Gravel 


suited: 
xcess fines. 


a 
os 


suited: 
xeess fines. 


os 


Unsuited: 
e 


suited: 
xcess fines. 


c= 
as 


Unsuited: 
e 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


suited: 
xcess fines. 


oo 


suited: 
xcess fines. 


Land 
os 


suited: 
xcess fines. 


an 


Suited: 
xcess fines, 


as 


Unsuited: 
excess fines. 


Suited: 
xcess fines. 


a 
os 


suited: 
xcess fines. 


c 
os 


suited: 
xcess fines, 


i= 
Ops 


173 
' 
i Topsoil 
q 


or: 
oo clayey. 


aro 


air: 
too sandy. 


oor: 
thin layer. 


Fair: 


a 
too sandy. 


too sandy, 
slope. 


Good. 


ir: 
rea reclain. 


po 


or: 
rea reclaim. 


po 


slope, 
area reclaim. 


oor: 
area reclain, 


Good. 
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Soil name and Roadfill | Sand Gravel | Topsoil 


1 
' 
map symbol { 


a ee 


area reclain, 


| 


' 
1 
t 
1 
! 
rT 
i 
' i j 
i i i 
Agpucsseceeunteceuuees | Peck jUnsuited: jUnsuited: }Poor: 
Zahl | low strength, | excess fines. { excess fines, {| slope. 
} slope. \ { | 
H | | i 
4o, ibesoeuttecesdbescliaee: {Poor: {Unsuited: {Good. 
Shambo low strength. be excess fines. { excess fines, i 
} | 
| Pow mewn wenn nnn en nwennn | Pair: {Poor: JUnsuited: {Good 
Parshall { low strength. {| excess fines. { excess fines. \ 
1 ! { } 
Yn ween nnn en ew ewoewnn~ | Poor: {Unsuited: {Unsuited: {Poor: 
Colvin | wetness, { excess fines. ! excess fines. | wetness. 
low strength. { | 
i | 
YN, HUB, 4 Cwrewennnee {Pairs {Unsuited: {Unsuited: \Good. 
Arnegard | low strength. excess fines. { excess fines. i 
' | | 
Yew wenn nnn wen en ee n= | Poor: {\Unsuited: {Unsuited: {Good. 
Havrelon { low strength, i excess fines. 1 excess fines. t 
1 t { 
5 [ewww eww ewe een e wee | Fair: ;Unsuited: {Unsuited: |Good. 
Straw | low strength, | excess fines. { excess fines. H 
| shrink-swell. ' ! { 
t 
i { t 
5 Jenene ew ee nnn nee we | G00 denne wenn ene e nnn n | Fair: {Unsuited: {Poor: 
Banks H i excess fines. ey excess fines. { thin layer. 
{ i i 
5 Benn awn nnn ene e ween ef Pair: {Poor: {Unsuited: 1Good. 
Lihen { low strength. | excess fines. {| excess fines. H 
' t 
1 d 
55B, 55Coenmnmewwnnn—~ | POO: {Poor: {Unsuited: {Fair: 
Vebar { area reclain, { excess fines, { excess fines. { area reclaim, 
! ! thin layer. | | 
| i H 
5 6 Baw nnn eee nw een eww ne |POOr! {Unsuited: {Unsuited: {Fair: 
Lefor { area reclaim. excess fines. | excess fines. { thin layer, 
! { 
} | | 
56 D~-- ae en ne wee wee new | POOF: {Unsuited: iUnsuited: {Fair: 
Lefor { area reclaim, | excess fines. | excess fines. { thin layer, 
i i \ | slope, 
| | area reclaim. 
1 
57B, 51Cewnnnnenn-~-~ | Poor: {Poor: unsuited: }Good. 
Flaxton { low strength. { excess fines, ! excess fines. j 
\ | thin layer. i 
\ | 
58B*, 58C#: { { H | 
Plaxton----+---<<<ne~| Poor: {Poor: {Unsuited: {Good, 
$} low strength. { excess fines, } excess fines. i 
i thin layer. | 1 
! 1 
Williamg~-----~---~---| Poor: {Unsuited: {Unsuited: \Good. 
{| low strength. a excess fines. excess fines. H 
58D*: i | i i 
Flaxton--~--~--~--~--|Poor: iPoor: iUnsuited: {Fair: 
{ low strength. | excess fines, | excess fines. { slope. 
| | thin layer. | 
i 
Williams-~--~------~=/| Poor: {Unsuited: |Unsuited: {Fair: 
low strength, excess fines. bs excess fines. {| slope. 
i ! 
Q Be mn eww nen n ween ne nnn | Fair: |Poor: {Unsuited: {Good. 
{| excess fines. } excess fines. | 
{ H H 


Parshall { low strength, 
| 


See footnote at end of table. 
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TABLE 10.~-CONSTRUCTION MATERIALS~-Continued 


Soil name and 
map symbol 


6 2Bew www cnn nnn e~ eee - | Pair: 
Velva { low strength. 


6] Benen nnn n-ne e eee | Pair: 
Straw | low strength, 
| shrink-swell, 


7 1 Benww ene e ene --~} Poor: 
Searing 


T1C#; 
S@aringewmnw----—e--~ | Poor: 

} thin layer, 
| area reclain, 
}Poor: 


Ringling---~~---~~---| Po 
large stones, 


[3 ewww www wwe meeenwene | POOP: 

Belfield shrink+swell, 

low strength. 
TAB*, 7THC#; 

Regent n-ne een ee wwe | Poor: 
shrink~-swell, 
low strength. 

RN0AdC8 are ~ nee ww ew ee} Poor 
shrink-swell, 


low strength. 


75*, 75B*, 75C#: 
Belfield~-----~----~-~|Poor: 
shrink-swell, 


low strength. 
Daglumqwwwewew nnn 
low strength. 
76B*, 76C#: 


Sen-~~- 2+ ~~~ ee eee eee | Poor: 
low strength, 


area reclain, 


Poor: 
shrink-swell, 
low strength. 


Rhoades~~---~-~+----- 


ee 


Bowdle 

“771C#: 
BOWd Len nn ee ee ee | G00 da eee een ewww ewe 
Wabekq--~- 2 eee ee ee ewe | G00 de eee ew ww ewe ewww ee 


1 
! 
i 
1 
t 
! 
1 
| 
i 
i 
1 
1 
1 
| 
{ 
| 
| 
| 
! 
q 
1 
1 
7 
1 
} 
iY 
1 
! 
1 
i 
| 
t 
t 
H 
| shrink-swell, 
1 
i 
t 
3 
t 
i 
t 
t 
1 
1 
t 
i 
| 
! 
1 
q 
1 
t 
! 
| 
1 
1 
' 
1 
' 
i 
| 
1 
t 
1 
t 
t 
1 
' 
1 
. 
1 
I 
1 
1 
1 


See footnote at end of table. 


Roadfill 


GO00d =~ nee een new eee 


Sand 


Unsuited: 
e 


suited: 
xcess fines, 


c 
os 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


a 
excess fines. 


Fair: 
excess fines, 


Fair: 
excess fines, 


Goodwnnnnn een e eee 


Gravel 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 


a 
large stones. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Fair; 
excess fines. 


Fair: 
excess fines. 


Goode~--ee-- owen nn ne 


175 


Topsoil 


Q 
a) 
ce) 
a 


Good. 


Fair: 
area reclain, 


Fair: 
area reclaim, 


Poor: 
small stones, 
large stones. 


Fair: 
thin layer. 


Fair: 
too clayey. 


Poor: 

too clayey, 
excess sodium, 
excess salt. 


Fair: 
thin layer. 


Poor: 
thin layer, 
excess sodium. 


Fair: 
area reclain, 


Poor: 
too clayey, 
excess sodium, 
excess salt. 


Good. 


Good. 


Poor: 
thin layer, 
smail stones. 
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Soil name and Roadfill 


map symbol 


TSB": 
Noonan-~-------- w~----}Poor: 
low strength, 
shrink-swell, 
PLlaxt0nwwn wenn new ew nee) POOP: 


° 
low strength. 


T9B, [9Cewnwemeewmwwen | POOM: 

Moreau shrink~swell, 
low strength, 
area reclain, 

T9D*: 

Wayden-~---- Se tetetated -~-{Poor: 

shrinkeswell, 


low strength, 
thin layer. 


Poor: 
shrink-swell, 
low strength, 
area reclaim. 


MOP Galinww we ewww c enews 


Poor: 
thin layer, 
area reclain, 


B1D--- ~~ een ~~ eee ee 


Cabba 


Cabba thin layer, 
area reclaim, 
slope. 


S2E*: 

Cab baqw~wnnnnnnnn nn ne~ {| Poor: 

thin layer, 
area reclaim, 
slope. 


Badland, 


B3C#: 
Vebarennnnnwenn wenn 


Poor: 
area reclaim, 


Poor: 
thin layer, 
area reclain. 


Cohagenqwnwnwwnnen mane 


{ 
t 
H 
| 
4 
1 
i 
1 
q 
| 
} 
t 
1 
t 
1 
i 
{ 
q 
| 
| 
{ 
| 
i) 
1 
t 
1 
i 
1 
1 
| 
' 
1 
| 
| 
| 
1 
1 
i 
{ 
! 
| 
j 
8 1 Bw ewe eee eee ene | POOP! 
{ 
i 
{ 
i 
! 
t 
i 
i 
q 
1 
! 
1 
1 
! 
| 
| 
! 
i 
‘ 
t 
i 
t 
1 
H 
H 
H 
83E*; } 
Cohagenawwwnenwnwwwee | Poor: 

{ slope, 

| thin layer, 

| area reclain, 
Vebar~~~--~~~--~----- }Poor: 

area reclaim, 


| 
! 
{ 
B4Et: Hl 
Cohagenqwonennnwone nnn} Poor: 
| slope, 
} thin layer, 
area reclaim, 


See footnote at end of table. 


Sand 


suited: 
xcess fines. 


os 


oor: 
excess fines, 
thin layer. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


excess fines. 


suited: 
xcess fines, 


os 


Poor: 
excess fines, 
thin layer. 


Poor: 
thin layer, 
excess fines. 


Poor: 
thin layer, 
excess fines. 


Poor: 
excess fines, 
thin layer. 


Poor: 
thin layer, 
excess fines. 


i Gravel 


Unsuited: 


n 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 


excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


! Topsoil 


or: 
xcess sodium. 


ao 


or: 
oo clayey. 


sto 


slope, 


Soil name and 
map symbol 
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Roadfill 


| Sand 


Gravel 


177 


Topsoil 


O4uEt: 


Vebar--~~~----~------~ 


BOE* ewww meme mec eeonn 


Wabek 


87C*: 
Rhoadese~n n-ne eee eee 


Harriet 


SOE*, 
Ustorthents 


90C~a---- ~~ nnn ene 


Williams 


91, 
Straw 


92B*; 


NOONAN www wenn manennne 


Williams----~cceee ewe 


Beacons es osbelscees 


Falkirk 


Makoti 


95*: 
Flaxton-~-~---~------- 


Williams-~~----.---~. 


96, 96B~--~~~~--~~~~~~ 
Grassna 


1 

i 

i 
}Poor: 
| area reclaim, 
H 

i 

t 

1 

t 

4 

1 


low strength, 
wetness, 
shrink-swell, 


| 
i 
i 
' 
|GO0d----~ ~~~ anna eee 
! 
i 
i 
i 
1 


jPoor: 
! shrink-swell, 
low strength. 


shrink~swell, 
low strength. 


wetness, 
low strength, 


Poor: 
low strength. 


low strength, 
shrink-swell, 


H 

i 

t 

1 

1 

1 

1 

! 

} 

1 

1 

q 

] 

! 

? 

! 

! 

1 

i 

! 

t 

i 

1 

! 

4 

1 

i 

1 

! 

1 

d 

i 

{ 

1 

1 

I 

' 

1 

{Poor: 

{ low strength, 
| shrink-swell, 
i 
1 
1 
a 
! 
1 
1 
1 
i 
1 
! 
2 
1 
1 
i 
4, 
1 
' 
t 
1 
t 
i 
t 
t 
t 
1 
J 
1 
! 
1 
a 
! 
d 
1 


Poor: 
low strength. 


Poor: 
low strength. 


oor: 
low strength. 
Poor: 

low strength. 


Po 
low. strength. 
tPoor: 

} low strength. 


See footnote at end of table. 


Poor: 
excess fines, 
thin layer. 


suited: 


Un 
excess fines. 


Good~~~~------~-- === 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 

Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 
Unsuited: 
excess fines. 
Unsuited: 
excess fines. 
Poor: 

excess fines, 
thin layer. 
Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


suited: 


Un 
excess fines, 


Unsuited:. 
excess fines. 


G00 dan wn eww ene ewes 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: , 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 
U 
xcess fines. 


Unsuited: 
excess fines. 


U 
xcess fines. 


Unsuited: 


no 
excess fines. 
U 
xcess fines. 


Unsuited: 


] 
| 
J 
i 
I 
i 
1 
i 
H 
| 
H 
ie 
| 
| 
i 
| 
H 
1 
| 
| 
! 
| 
1 
1 
| 
je 
i 
H 
I 
| 
| 
{ 
i 
i 
} 
H 
i 
| 
i 
H 
} 
H 
! 
} 
| 
i 
i 
H 
! 
i 
: 
i 
i 
i 
1 
H 
! 
| 
} 
i 
H 
H 
{ 
! 
le excess fines, 
t 


Fair: 
slope, 
area reclaim, 


Poor: 
excess salt, 
excess sodium, 
wetness. 


Poor: 
thin layer, 
small stones, 


Poor: 

too clayey, 
excess sodium, 
excess salt. 


Poor: 
thin layer, 
excess sodium. 


Poor: 
wetness, 
excess salt, 
excess sodium. 


Poor: 
excess sodium. 


ipl 
fe] 
° 
a 


Q 
° 
° 
a 
. 


OQ 
ce] 
° 
a 


. 


Good. 


Good. 


Good. 
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1 
1 
Soil name and Roadfill 


map symbol 


OTB, 97 Cwmmnwnewneewnn | POOP: 

Sen low strength, 
area reclaim. 

OBES: 


Poor: 


Ringling----<---------| Po 
large stones, 


Poor: 
thin layer, 
area reclaim. 


Cabbawswaewnnwnw ene - 


100B, 100 Cemmner ene nae 
Amor 


Poor: 
thin layer, 
area reclaim. 


101 Cenwnen nae - eee e~ j Pair: 


Parshall { low strength. 

10 2~ an mn www ew wewnne {Poor 

Bowbells | low strength. 
! 

LOY wenn nnn new ee wwe | Poor: 

Magous | shrink-swell, 
{ low strength. 
| 

108*: { 

Belfield-~-----~-=--=| Poor: 

{ shrink-swell, 
low strength. 
1 
St raw~cwweennwenennn-| Fair: 
{ low strength, 
| shrinkeswell. 
| 
i 


409B*: 
Bowbells--~-~--~--~--| Poor: 


{ low strength. 


Lah ]q-<neceweewnne~--~} Poor: 
{ low strength. 


14 0B~--- n-ne enn ewnn~ | Poor: 


Belfield { shrink-swell, 
{ low strength. 
' 
1 

V11*, i 

Pits i 


| 
i Sand 
{ 


Unsuited: 
excess fines. 


suited: 
xcess fines. 


ca 
ops 


suited: 
xcess fines. 


Cc 
os 


Poor: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


suited: 
xcess fines. 


os 


suited: 
xcess fines. 


come] 


Suited:, 
xcess fines. 


os 


suited: 
xcess fines. 


ca 
Oo 


Gravel Topsoil 


Unsuited: 
excess fines, 


~ 


suited: 


Un 
large stones. 


oor: 

slope, 

small stones, 
1 


arge stones. 


Unsuited: Poor: 
excess fines, slope. 
Fair: 


a 
xcess fines. area reclain, 


1 
i 
1 
! 
1 
1 
i 
1 
1 
d 
1 
! 
t 
i 
1 
? 
1 
1 
' 
1 
t 
q 
| 
t 
1 
1 
1 
i 
} 
{ 
4 
1 
{ 
H 
Unsuited: iGood. 
excess fines. H 
1 
t 
Unsuited: {Good, 
excess fines, } 
' 
1 
Unsuited: Pair: 
excess fines, } too clayey. 
| 
t 
i 
Unsuited: {Pair: 
excess fines, { thin layer. 
1 
Unsuited: {Good. 
excess fines, | 
! 
1 
{ 
} 
Unsuited: iGood, 
excess fines. H 
i 
q 
Unsuited: {Good. 
excess fines, I 
1 
1 
Unsuited: jFair: 
excess fines, | thin layer. 
i] 
L 
1 
H 


* Ses map unit description for the composition and behavior of the map unit. 
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Dimmick 


1 


Straw 


8, 
Grail 


Ubsesccesecssce 


Favorablew-a-a= 


Favorable~----- 


1 
! 
| 
i 
i 
t 


Favorablewama-n— 


Favorable------ 


t 
7 
t 
i 
Favorablew~~e~~jHard to pack-~~ 
L 
H 
t 
t 


perces slowly. 


Floods--------- 


Not needed----- 


Not needed~---~~ 


Not needed-~~--~ 


siow intake, 
percs slowly. 


FLlOOdS+---enn ~~ 


Slow intake, 
percs slowly. 


Slope, 
slow intake, 
percs slowly. 


Rooting depth, 
slow intake, 
percs slowly. 


Piping, 
erodes easily. 


Peres slowly--- 


Depth to rock, 
percs slowly. 


{Percs slowly, 


erodes easily. 


Depth to rock, 
percs slowly. 


{Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. Absence 
of an entry means soil was not evaluated] 
i i i i I i 
Soil name and | Pond | Embankments, |} Drainage | Irrigation | Terraces and | Grassed 
map symbol H reservoir | dikes, and } | | diversions i waterways 
t i 
i j ' { 
H i H H 
Laem wenn nnn see e~ | Pavorable~~----|Hard to pack---jFloods, Floods, Not needed=---~jwWetness, 
Parnell H | percs slowly, wetness, i percs slowly. 
H | frost action. slow intake. 1 
‘ i 
1 1 t 
Zw www er ewe nn nnnnn~ | Pavorable------|Hard to pack Frost action, |Wetness, Not needed=----jwetness, 
Tonka { | wetness, percs slowly. percs slowly, i percs slowly. 
' H floods. i 
i i i 
3D*: | i i 
Seroco~--------- {Seepage~~~~-~~~~| Piping-~~~~---~jNot needed----- Droughty, Too sandy, iSlope, 
H | fast intake, soil blowing. {| droughty. 
i } soil blowing. H 
H i i 
Telfer~--~-~~~~~~~ | Seepage---~----~ | Piping------ ~~--|Not needed~---~}Droughty, Too sandy~----~{Slope, 
1 | fast intake, } droughty. 
I i soil blowing. 
7 1 
3E*: i 
SerocOw~-~e~enn~~ | Seepage-~---- ~~|Piping-------- -}Not needed~--~~|Droughty, Slope, iSlope, 
i H fast intake, too sandy, ! droughty. 
i i soil blowing. | soil blowing. 
i | 
Dune land. i t 
' 1 
1 1 
ewe newer ewwewenn | Favorablewnaeu={Wetness, Floods, Wetness, Not needed---~-|Wetness, 
J ‘ 
| | | 
1 ! 
t t 1 
i 1 i 
i ' H 
! ' i 
| | 
H i 
1 H 
i 
17 
1 
i 
t 
1 
' 
i 
1 
1 
i 
4 
1 


10am ena enn ere nne 


Savage 


11C~--- 2 een nee 


Cherry 


jijeceeeeLecccosse 


Havrelon 


Lawther 


Te 


Heil 


20+-~~~~--------~~ 


Lohler 


2 1 Be www we wwe ewe we 


Lihen 


! 
| 


1 
{Favorable~----- 


i Seepage+-----~- 


Favorable~----- 


i 
1 
! 
t 
' 
1 
1 
1 
t 
! 
1 
1 
i 
[Favorable-----~ 
' 
1 
{ 
t 
1 
t 
1 


See footnote at end of table. 


i 
H 


i 
1 
1 
1 
i 
t 
! 
1 


iFavorable~-~-~~{Low strength, 


shrink-swell, 
hard to pack. 


Favorable------ 


Piping-~--~----= 


Hard to pack--- 


FPavorable------jHard to pack, 


Piping. 


Hard to pack=--|N 


Seepagerewwnwn~ | Pipingennnwenne 
| 


Slope, 
Pp 


H 
i 
i 
! 
} 
| 
? 
i 
i 
i 
H 
1 
! 
i 
i 
i 
| 
| 
H 
i 
i 
} 
i 
a 
| 
i 
\ 
| 
} 
\ 
| 
1 
eres slowly. 
1 


INot needed-~-~~ 
' 


Not needed----- 


Not needed---~- 


1 
peres slowly, 
excess salt, 


ot needed-----35 


Slope, 


1 

ir 

1 

i 

1 

' 

i 

1 

1 

| 

1 

1 

i 

1 

| 
[Floods, 
| 

1 

1 

| 

1N 

1 

1 

H 

t 

| cutbanks cave. 
1 
1 


Percs slowly, 
slow intake, 
slope. 


Erodes easily, 
percs slowly, 
slope. 


Floods, 
soil blowing. 


Percs slowly, 
slow intake. 


Slow intake, 
percs slowly, 
floods. 
1 
1 


! 
1 
t 
1 
1 
1 
! 
1 
| 
qd 
i 
! 
1 
1 
i 
1 
‘i 
1 
{ 
j 
1 
1 
1 
1 
1 
1 
J 
| 
I 
1 
1 
| 
! 
i] 
| 
i 
1 
I 
H 
' 
? 
4 
1 
{ 
i 
1 
é 
1 
i 
1 
1 
! 
? 
i 
' 
i 
t 
! 
rT 
} 
i 
1 
q 
1 
| 
! 
1 
| 
i} 
! 
t 
t 
1 
1 
! 
! 
} 
! 
t 
t 
1 
1 
1 
1 
1 
1 
, 
£ 
! 
1 
1 
} 
t 
iT 
i 
1 
1 
i 
' 
1 
’ 
i 
| 
ow intake, ! 
ercs slowly. | 


Soil blowing---} 


! 
i 


Peres slowly--- 


Peres slowly---/E 


Not needed~s—a- 


Peres slowly--- 


Not needed----~ 


Not needed---~- 


Too sandy, 
soil blowing. 


Peres slowly. 


Erodes easily, 
perces slowly. 


Peres slowly. 


Excess salt, 
excess sodium, 
wetness. 


Percs slowly. 


| 
' 
1 
i 
1 
| 
| 
! 
1 
1 
1 
| 
! 
1 
i 
1 
1 
) 
| 
| 
H 
{Favorable, 
i 
\ 
1 
i 
1 
| 
rT 
1 
1 
1 
i 
1 
| 
i 
i 
1 
i 
1 
| 
{Favorable. 
1 
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SOIL SURVEY 


TABLE 11.=<=WATER MANAGEMENT~~Continued 


! 

1 j 

| Drainage | Irrigation | 
| | 


1 t 
1 t 
Soil name and } Pond } Embankments, 
map symbol i reservoir { dikes, and 
Hl area levees 
| i | 
{ i i 
21 Dewan mewn ene |Seepage~---+--~ {Pipingewweewen={ Not 
Telfer | i | 
i { | 
' i 
22 Bown we ween nnn wwe | Seepage~---= w-~ | Pipinge-sesenn= {NOt 
Kren I | 
22D een eno ~~ ~- {Seepage-~----=- |Pipingew--eeen6{ Not 
Krem i | H 
| i ! 
i i i 
27, 27B--~------=~ | Seepagenw--m~~-~ | Pipinge---een-—-| Not 
Mandan i 
! i 
1 1 
S§ecieeseasessccee \PFavorable~---<-- {Favorable~~----| Not 
wilton | | 
1 
28B*: i i | 
Temvik---~~~~-<-- |Favorable------+ | Piping-----<-==|Not 
i 1 
i i 
Williams-----+---- |Favorable---~--{Favorable-----~ ee 
t 
} 
28c*: i 
Temvik~------~+---+ \Favorable------ | Piping--------=| Not 
i i 
Williams-~--~-- iyi eYeaererscnan Eavauanie weecee tNot 
i 
35c* i i H 
AMOPaw~nnwe ene w eee | Seepage, {Thin layerse---|Not 
| depth to aera 
Werner-~-~+-~---= {Depth to rock, {Thin layer-+-=--|Not 
| seepage. | | 
| | i 
H i H 
35D*: i i | 
Amoreqnewnnmnwnw| Seepage, iThin layer----~ }Not 
{ depth to sia 
WEP CP aawwreenn na {Depth to rock, {Thin layer-----jNot 
| seepage, | t 
} H 
H | 1 
36, 36B-----n nnn nm |Favorable~----- \Favorablenaa=== {Not 
Williams | 
36 Cosenerewnennnnn \Favorable-~--=~ | Favorable~~---~ {Not 
Williams | | 1 
H | | 
30C#: \ { 
Williams-<------~ iFavorable oneeen | Favorable~----- {Not 
Zahl-~~=- wnwenne | Favorable------ | Favorable-~-~-- [Not 
| H 
H I | 
3BD*: i | 
Zahl---------- SST ERTORSU MARIS apne weeene Isot 
i] ! 
| j | 
H | i 
Williamg-~s««---=+-|Favorable------~ {Favorable~----- {Not 
| | 
30 Bann men enn ne nena \Favorablew-euen | Favorable-----— {Not 
Zahl ! i 
| } ! 
\ i 
40, YOBe----2n nnn em |Seepagen---s-nn | Pipingwwwmmenn~ | Not 
Shambo 
1 


See footnote at end of table. 


| 


needed----- iDroughty, 
{ fast intake, 
{ soil blowing. 


| 
I 
i 
i 
| 
| 
i 
| 
| 
i 
i 
! 


Terraces and 
diversions 


Too sandy~+----- 


needed----~- {Fast intake, Too sandy, 
{ soil blowing. soil blowing. 
needed----~ {Past intake, Too sandy, 
| soil blowing, soil blowing. 
| slope. 
needed----- \Pavorable--~~-- {Erodes easily 
neededewe~~|Favorable-----~ {Favorable~~---~ 
i i 
H 
needed=~---~|Favorable--~~-~ {Erodes easily 
i 
needed-----+ |Favorable~----- {Favorable~----- 
{ 
| 
needed----=|Slopeewe nnn ne ‘Erodes easily 
needed----= | Slope-------- -~|Pavorablewweeee 
H i 
needed----~ \Rooting depth, |Favorable------ 
slope. 
needed=--~~ iDroughty, {Depth to rock 
| rooting depth, } 
| slope. | 
| | 
needed=---~ \Rooting depth, |Slopew---=----- 
slope. | 
1 
needed=-~--—~ {Droughty, {Slope, 
! pooting depth,| depth to rock. 
| slope. | 
needed=---- |Favorable~--+--- {Favorable~----- 
1 
paeusdeseer | atePen wwwene ~{Favorable~--~---~- 
1 
H } 
' 
neededwoownm| SLOpCe www ennnne iFavorable — 
1 
needed~~--~ {Peres slowly, |Percs slowly--- 
{ slope. | 
i ' 
| 
needed----— {Percs slowly, |Slope, 
| slope. | percs slowly. 
| 
needed---=-~ | Slopewm-nmwewwn | Slopeenanenenna 
needed----~ tPercs slowly, {Slope, 
! slope. { percs slowly. 
| 
needed-~-~- |Favorablew----~ {Favorable~-—saa= 


t 
i] 


! Grassed 
{ waterways 


Erodes easily. 


rodes easily. 


| 

| 

t 

rT 

1 

1 

i 

t 

{ 
{Slope, 
a) 

i 

| 
pee easily. 
i 


1 
iBrodes easily. 


easily. 


easily. 


easily. 


easily. 


pee to rock. 
' 


1 
{Droughty, 
| rooting depth. 


i 

H 

1 

{Slope, 

| depth to rock. 
J 

| 

} 


Slope, 
droughty, 
rooting depth. 

{Erodes easily. 

i 

! 

i 


{Erodes easily. 


\Erodes easily, 


Erodes 
percs 


easily, 
slowly. 


Slope, 
erodes easily, 
percs slowly. 
{Slope, 
erodes easily. 


| 

i 

|Slope, 

; erodes easily, 
\ perecs slowly. 
1 

i 

i 


Favorable. 


Soil name and 
map symbol 


reservoir 


t 
H Pond 
i 
i areas 


MERCER COUNTY, NORTH DAKOTA 


TABLE 11,--WATER MANAGEMENT~-~Continued 
_— Seen oOowmnmnaqKm———o“—_—_—_—_—_01 


t 

1 

{ Embankments, 
} dikes, and 
| levees 


Y | Baw nmmn nnn nnnnn | Seepagennmmnmemm | Seepage, 


Parshall 


a 


Colvin 


Yh, YU Bawneenennnn 


Arnegard 


YU Came mnmnneenecne 


Arnegard 


Ufxcccnececcemesas 


Havrelon 


eee ee 


Straw 


CS a 


Banks 


5 Benen ween ernn en 


Lihen 


Favorable~----~~ 


Seepage--------~ 


Seepageww---n— 


SCCPagermwnnawe 


Seepage------ -- 


SQepag senna ~ 


Seepagewwenwnnn 


55 Bowe ww mw nnwmnwnn | Seepage, 


Vebar 


| depth to rock. 
! 


! 
55 Cn eww wenn nna | Seepage, 


Vebar 


5 6 Bw www ene mn 


Lefor 


5b Dewan enw nn enn nnn 


Lefor 


51 Bewew ween nn nnn 


Flaxton 


by 


Flaxton 


56B*; 


| depth to rock. 


Depth to rock, 
seepage. 
Depth to rock, 
seepage, 


Seepagen--nnnn~ 


1 piping. 


iWetness~------—- 


1Piping-~~--~--~ 
t 


ae a ea 


1 


i 
[Pi ping--------~ 


{Low strength, 
| shrink-swell. 


}Seepage, 
piping. 


iPiping--------~ 


Thin layere«--= 


Thin layere«w== 


Thin layerewnen 


Favorable------ 


Seepage~-~-~--~| Favorable----~~ 


1 
| 
| 
i 
1 
! 
1 
1 
i 
1 
1 
? 
t 
? 
t 
t 
1 
1 
i 
i Thin Layer---<- 
1 
\ 
1 
iT 
+ 
1 
' 
1 
{ 
iy 
1 
! 
' 
1 
t 
t 
1 


Flaxton---—----=~|Seepage~---~--~|Favorable~--~~— 


! 
Williams---------|Favorablea-aae—j|Favorablewsawwe 


58C*#: 


Flaxton--------—= 


Williams-~---~-- 


58D*: 


Flaxton-w---0n--= 


| Seepage--~----~ 


{Favorable~---~~ 


1S@CPage~nenmn nnn 
t 


Williamswonenmmnn | FaVOradlewnmmnen 


Favorablenqwnna 


Favorable~-----~ 


Favorable-~-+-- 


59 Ba wan mn | SOBPAZ enn nnnnn~ | Seepage, 


Parshall 


O2Banwn nnn enw wnnnn | SCCPa senna nwa | Piping-~------= 


Velva 


61 tem enn mn nanwmwnn | SCBA gers ween 


Straw 


1? 
1 
1 
i 
i 
1 
1 
1 
1 
i 
1 
i 
q 
1 
1 
q 
i 
1 
t 
J 
t 
i 
t 


See footnote at end of table. 


piping. 


Low strength, 


' 

: 

1 

1 

‘ 

1 

| 

7 

1 

L 

a 

' 

1 

i] 

1 

1 

H 
{Favorablewaanam 
1 

1 

1 

i 

i 

t 

| 

! 

1 

' 

1 

t 

1 

} 

| shrink~swell, 
1 
a 


1 
1 
| Drainage 
i 
1 


Frost action--- 
Not needed~--~~ 
Not needed-----~ 
Not needed----~ 
Favorablew----=— 
Not needed----- 
Slope, 

cutbanks cave, 


Not needed----- 


needéed~---— 


neededenma= 


needed---a— 


needed----~ 
needed~---~ 
needed---~~- 
needede---~ 
needed-w==~ 
needed----~ 
needed~---- 
needed----- 
needed----- 
Not needed----~- 


F1lO0dS-~-----— 


Irrigation 


|Floods, 
| wetness. 


Favorable------ 


Slope+--------- 


IFloods, 
{ soil blowing. 


|Pavorable-====- 


Droughty, 
floods. 


Soil blowing--- 
Soil plowing, 
rooting depth. 
Soil blowing, 
rooting depth, 


slope. 


Soil blowing, 
rooting depth. 


Soil blowing, 
rooting depth, 
slope. 

Soil blowingewe# 


Slope 
8 


oil blowing. 


Soil blowing--- 
Favorable-----~ 
Slope, 

soil blowing. 
Slopenaqnnnnnnwe 
Slope, 

soil blowing. 


Slopew--------- 
Soil blowing--~ 


Soil blowing, 
floods. 


\ 
1 
1 
i] 
i 
1 
1 
t 
1 
1 
| 
1 
1 
1 
' 
i 
} 
H 
1 
} 
1 
! 
| 
! 
1 
1 
! 
1 
t 
! 
1 
1 
1 
i 
4 
t 
1 
+] 
} 
1 
' 
1 
1 
' 
1 
t 
! 
t 
1 
H 
1 
1 
i 
tr 
1 
i 
H 
? 
! 
1 
i 
1 
1 
i 
1 
i 
1 
1 
{ 
, 
| 
! 
\ 
t 
\ 
i 
\ 
t 
{ 
\ 
i 
| 
1 
\ 
1 
i 
{FlOOdS anne wwe 
\ 

! 

| 


! 

{ Terraces and 
| diversions 
! 


Piping, 
erodes easily. 


Too sandy, 
soil blowing. 


to rock, 
blowing. 


to rock, 
blowing. 


il blowing--- 


So 
Favorable~~---- 
Slope, 

soil blowing. 


Too sandy, 
soil blowing. 


Piping, 
erodes easily. 
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1 
' Grassed 
H waterways 


Favorable. 
Erodes easily. 
Droughty. 
Favorable, 
Depth to rock. 


Depth to rock. 


ope, 
epth to rock. 


n 
or 


Erodes easily. 


easily. 
easily. 
easily. 
easily. 
easily. 
Slope, 


erodes easily. 
Slope, 

erodes easily. 
Favorable. 


Favorable. 


Erodes easily. 


182 SOIL SURVEY 


TABLE 11.*=-WATER MANAGEMENT--Continued 


i a a ee a 


i i | | 
t 
Soil name and |} Pond Embankments, Drainage { Irrigation | Terraces and } Grassed 
map symbol { reservoir dikes, and | | diversions i waterways 
areas € 


fT 
T 1 Bewawnnennnaennee!Depth to rock, {Thin layer~~--~|Not needed----~j|Rooting depth jfavorable~~~---jDepth to rock. 
! 
? 
| 


Searing seepage. 

TiCts H 

Searinges~-------| Depth to rock, |Thin layer~~~--|Not needed--~--- {Slope, Favorable~~----|Depth to rock. 
seepage. | rooting depth. 

Ringlingwwwamawnn | Seepage, Seepage--~~-~--~jNot needed~~~-~jSlope, Slo Slope, 
slope. H | rooting depth. ares stones, droughty,. 


} 
] Benen www ww nwnnnne | Favorablessa--—(Hard to packe--{Not needed-~--~|Slow intake, 
Belfield peres slowly. 


Percs Slowly~--jExcess sodium, 


x 
excess salt. 


T4B*, TAC#: 
REGENt awn mmmnnnwe}| Favorablesw=w--=jHard to pack---);Not needed-~---~ Depth to rock, 


) Depth to rock, 
percs slowly. 


Rooting depth, e 
peres slowly. 


slow intake, 
percs slowly. 


Rhnoades~wmnnn nnn Not neededeww--|Excess sodium, jPercs slowly~~~}Excess sodium, 
piping. excess salt, excess salt. 
slow intake. 
75*, 75B#: 


Not needed--~-~|Slow intake, 
| perecs slowly. 
' 
t 

Not needed----=;Excess sodiun, 


Percs slowly~-~jExcess sodium, 


Belfieldawwmenmwn}Pavorablewwnnne | Hard tO packewn x 
excess salt. 


| 

i 

? 

i 

1 

! 

q 

1 

1 

i 

1 

1 

1 

i 

1 

t 

4 

1 

i 

1 

’ 

1 

? 

! 

| 

i 

? 

i 

t 

1 

] 

\ 

' 

t 

i 

? 

t 

t 

| 

| 

| 

1 

! 

’ 

t 
Daglum—~--------~{Depth to rock Percs slowly---j|Excess sodium, 
{ excess salt, 
H 
t 
1 
! 
\E 
he 
| 
' 
1 
fe 
! 
r 
| 
1 
t 
{ 
| 
t 
t 
| 
t 
1 
j 
! 
a 
H 
1 
1 
| 
{ 


1 
’ 
! 
! 
{ 
1 
t 
i 
} 
! 
1 
1 
i 
1 
} 
t 
1 
$ 
t 
' 
i 
| 
! 
1 
: 
t 
1 
t 
i 
t 
! 
} 
1 
1 
1 
t 
} 
| 
iy 
1 
t 
1 
| 
{ 
H Hard to pack, 
1 
i] 
t 
! 
i 
H 
4 
t 
t 
1 
‘ 
1 
4 
J 
t 
t 
i 
t 
i 
t 
i 


1 
1 
1 
1 
| 
1 
q 
t 
1 
1 
1 
i 
1 
1 
1 
! 
1 
1 
1 
' 
z 
1 
! 
i 
t 
1 
t 
i 
1 
| 
1 
1 
. 
q 
H 
! 
1 
1 
q 
1 
? 
\ 
Favorable-euen=jHard to pack, 
t 
q 
i 
? 
i 
1 
1 
| 
1 
! 
4 
t 
1 
? 
1 
! 
i 
1 
1 
1 
i 
iY 
1 
t 
t 
1 
1 
i 
t 
t 
! 
1 
t 
t 
i 
! 
i 
' 
1 
1 
1 


piping. | excess salt, 
slow intake. peres slowly. 
75C*: H 
Belfieldw-n------{Favorable--~---~jHard to pack~--j|Not needed---~~ iSlow intake, Percs slowly---jExcess sodium, 
| percs slowly, excess salt. 
| slope. 
i 
! 
Daglumewenn------} Depth to rock Hard to pack, Not needed----- iExcess sodium, jPercs slowly---|Excess sodium, 
piping. | excess salt, excess salt, 
H slow intake. percs slowly. 
1 
TOBE: \ 

S@Newwwneenennn~~~| Seepage, Piping, Not needed~----j Rooting depth Erodes easily Erodes easily, 
{ depth to rock.}; thin layer. } depth to rock. 
| 

Rhoadesaaawnnnnen=|Favorable------j}Hard to pack, Not needed~~---{Excess sodium, {Percs slowly---iExcess sodium, 
| {| piping. { excess salt, excess salt. 
H ! | slow intake, 

‘ I t 
1 t t 
76C#: | i { 

SONwwwnnerernnnnn~ | Seepage, \Piping, Not needed-----| Rooting depth, |Erodes easily Erodes easily, 
{ depth to aa depth to rock. 
i 


Percs slowly=--j{Excess sodium, 
excess salt. 


Not needed~~---jExcess sodium, 
| excess salt, 
{ slow intake. 


1 
RhoadeSmwenennne-|Favorable~~----}Hard to pack, 
piping. 


i 
Seepage---~~---|Not needed-----|Droughtys-a-a==|Too Behav enteee An eueney: 
| 


| 
Too sandy~weu--|Droughty. 


| 
TT, [1 Bewwwnannnn~ | SESPagenwmn nna 
Bowdle 


T7C*: 
Bowdl@~n-a-nnmm—~ | See pagesmnmnnn~ 
1 


Wab ekenewmennmwan | SEGPAZ lemmas nen 
i 


Seepage~--~-~~---jNot needed----~|Slope, 
H droughty. 
t 
needed---~~|Droughty, Droughty. 
{| soil blowing, 
| slope. 


Seepage~-~~-----| Not Too sandy, 
8 


{ 
| 
! 
1 
t 
a 
} 
} 
i 
a 
H 
1 
i} 
| 
H 
! 
i 
{ 
i 
I 
thin layer. 1 | slope. 

| 
| 
! 
H 
| 
i 
1 
| 
i 
i 
i 
1 
| 
I oil blowing. 
| 

| 


| 
Piping-~----~-~{Not needed-----!Percs slowly, 
{ excess sodium. 
| 


Peres slowly~--jExcess sodium, 
percs slowly. 


NoOnanewnennnwwnwe | FavOradle~~wann 


1 
i 
| 
78B*: ! 
H 


See footnote at end of table. 
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Soil name and 
map symbol 


TOB*: 


Pond 
reservoir 


Plaxton------~-~-~ | Seepagen-m-nnnn 


TIB, TIC mmm em 


Moreau 


T9D*: 


Way denn enn nnn 


MOP Calie~e nnn nnn 


B1D, Bl bennnnnn nnn 


Cabba 


S2E#; 


CAD Dawn www rem n 


Badland. 


83C#: 


Vebarenmnnnnnenee 


Conagenwmnnnnnm nn 


S3Re; 


Cohagenwwwnnnnnne 


Vebarawmnnwnnncne 


See: 


Cohagen--~-~~~--~~ 


Vedapewnnmwn nee nn 


Rock outcrop. 


BS eeww ne wemennnnnn 


Harriet Variant 


BOE t eww nnn nm mmnwnn 


Wabek 


STC*: 


RNOAdES www mmm ww n 


|Favorablew----— 


Depth to rock 


Slope, 
depth to rock, 
seepage. 


Slope, 
depth to rock, 
seepage. 


Seepage, 
depth to rock, 


Seepage, 
depth to rock, 


Seepage, 
depth to rock. 


Favorablew-wnn~ 


See footnote at end of table, 


| 


Embankments, 
dikes, and 


Favorable-----= 


PLpingewnnnnawn 


Thin layer, 


h 
hard to pack. 


Thin layer, 
piping, 
low strength. 


Thin layer, 
piping, 
low strength. 


Layereneen 


layerennne 


wetness, 
piping. 


Hard to pack, 
piping. 


Drainage 


oo 
ct 


needed~---~ 


4 =z 
° 
or 


=z 
fe] 
vr 


needede---— 
Not 


neededammnan 


Depth to rock 


Depth to rock 


Not needed~--~-~~ 


Not needed-~-~- 


Not needed~~~-~ 


Not needed-~--- 


=z 
° 
a 


needed----— 


Not neededewwm—- 


Percs slowly, 
frost action, 
excess salt. 


Not needed---~— 


Not neededew-ee— 


1 
NECdEdammmn |] 


Irrigation 


iSoil blowing---~ 
1 


Peres slowly, 
rooting depth, 
slow intake. 


Slow intake, 
percs slowly, 
rooting depth. 

Peres slowly, 
rooting depth, 
slow intake. 


Rooting depth 


Rooting depth 


Soil blowing, 
rooting depth, 
slope. 


! 
1 
4 
3 
1 
i 
1 
t 
1 
| 
4 
1 
4 
1 
1 
I 
q 
t 
{ 
i 
1 
1 
1 
1 
1 
i 
1 
1 
i 
1 
i 
i 
1 
t 
1 
i 
H 
1 
1 
1 
1 
‘ 
1 
H 
t 
t 
t 
t 
1 
! 
i 
iSoil blowing, 

| rooting depth, 
| slope. 


1 


1 

{Soil blowing, 

} rooting depth, 
i slope. 

1 

{Soil blowing, 
rooting depth, 
slope. 


Soil blowing, 
rooting depth, 
slope. 


Soil blowing, 
rooting depth, 
slope. 


Wetness, 
percs slowly, 
excess sodium, 


Droughty, 
soil blowing, 
slope. 


Excess sodium, 
excess salt, 
slow intake. 


Terraces and 
diversions 


Soil blowing~-~ 


Depth to rock 


Slope, 
depth 
percs 


to rock, 
slowly. 


Slope, 


depth to rock. 


Depth to rock, 
slope, 
rooting depth. 


Depth to rock, 
slope, 
rooting depth. 


Depth to rock, 
soil blowing. 


Depth to rock, 
soil blowing. 


Slope, 
depth to rock, 
soil blowing. 


Slope, 
depth to rock, 
soil blowing. 


Slope, 
depth to rock, 
soil blowing. 


Slope, 


depth to rock, 
soil blowing. 


Not needed---~~ 


Slope, 
too sandy, 
soil blowing. 


Percs slowly-W- 


Grassed 
waterways 


Erodes easily. 
Excess salt, 
excess sodium. 


Slope, 
droughty, 
rooting depth. 


Slope, 
excess salt, 
excess sodium. 


Rooting depth, 
slope, 
droughty. 


Rooting depth, 
slope, 
droughty. 


Depth to rock. 


Rooting depth, 
depth to rock. 


Slope, 
rooting depth, 
depth to rock, 


Slope, 
depth to rock, 


Slope, 
rooting depth, 
depth to rock. 


Slope, 
depth to rock. 


Wetness, 
excess salt, 
excess sodium. 


Slope, 
droughty. 


Excess sodiun, 
excess salt. 
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Soil name and Pond 
map symbol reservo 
areas 
STC*: 
Daglum-~-------~-jDepth to r 


B Wm er en mrae an on ov eran en on me me ow on 


Harriet 

SOE*, 

Ustorthents 

JO Conew enn annn~an~ | Favorables----- 
Williams 

Q lawn wm nmmmnn | SASPAL Gr wre enn 
Straw 
9 [Benn wm ennnmewnn | SOGpagernmne ene 
Straw 
92B*; 

NOONAN w www wwnennn | FAVOradlennnmne 


Williams~------—|Favorablesnm--— iF 
i 


' 
QO Jennwewenennnnnn=|Favorable----<= 


Falkirk i 

! 

! 
QY mama nwnennewnwnn | Favorable~ 
Makoti 


95*: 
Flaxt ona--nmeonnm | Seepagewo~ 


Williams~-~~~~--~|Favorable~ 


96, 
Grassna 


QT Bw enw n en nnewemean |Seepage, 
Sen { depth to 


QT Cnn nnn n naman nnn | Seepage, 
Sen { depth to 


QBE*: 
Ringling---~----=~~| Seepage, 
slope. 


1 
Cabbawnennnnanew-~{Slops, 

| depth to 

i seepage. 

| 


O00 Bewwenmnnenenn=| Seepage, 
Amor depth to 


100 Caemnmmmnmnemane | Seepage, 
Amor depth to 


101 Camm mnnnnwnnnnn | Seepagernnnmane 


Parshall \ 


lO 2nwannnennnennne | Pavorable--~--+ | Favorable----==j| Not 


Bowbells 


10 ena nnnnannnnewn | Favorablenaan-~jHard to packew= 


Magnus 


i 


See footnote at end of ta 


Lr 


ock 


9 6Bennnnnnn===| Seepagen--==--~ 


rock. 


rock. 


rock, 


rock. 


rock, 


ble. 


i 
H 


Favorablewenw---|Wetness, 


t 
t 
i 
| 
i 
i 
\ 
| 
i 
| 
i 
i 
1 
H 
H 
1 
1 
iL 
i 
i 
iLo 
i 
1 
1 
| 
i 
| 
|Fa 
| 


iF 
| 
| 
| 
| 
es 
| 
1 
1 
| 
Is 
| 


i 
} 


SOIL SURVEY 


TABLE 11.+-WATER MANAGEMENT~-Continued 


Embankments, 
dikes, and 
levees 


Drainage 


Hard to pack, 
piping. 


Floods, 
percs slowly, 
frost action. 


Favorablew-e---~{Not needed~---~ 


j 
‘ 
? 
| 
iY 
| 
1 
1 
i 
r] 
? 
i 
! 
{ 
t 
1 
1 
piping. | 
q 
q 
1 
| 
| 
q 
! 
1 
! 
1 
1 
H 
| 
H 
1 
? 
1 
! 
iy 
i) 


ow strength, FLlOOdS mene rene 
shrink-swell,. 
ow strength, SLOpeewmenenmnn 
shrink-swell. 
| 
Pipingewwwwenn=|Not needed----~ 


eubpabheronsst [Net 


Favorableen---~j Not 
| 


pipingeecansseel Not 


H 
Fa “dpabieenadec Nt 
Fa vorable----~~ {Not 
Pipinga---o-s<~|Not 


Piping, Not 


i 
thin layer. 
P 


ping, Not 


i 
thin layer. 


Seepagen~------j Not 
Thin layer, 
piping, 

low strength. 


i 
t 
1 
i 
? 
I 
1 
1 
1 
J 
1 
FT 
1 
| 
i 
1 
t 
i 
{Depth to rock 
iy 
1 
i 
1 
j 
Thin Layer=~--~|Not 
1 
1 
iY 
i 
t 
| 
rs 
1 
t 
t 
1 
1 
1 


Thin layere---==;Not needed~----+ 
Seepage, Not 
piping. 


Not needed~---- 


neededaaenn 


needed~---~ 
needed----~ 
neededean-~ 


needed~---=- 


needed---~--~ 
neededawrn~ 


neededeawran 


needed---n~ 


needed----~ 


1 
neededeawnwn={Slope, 


iy 
1 
Irrigation H 
1 
1 


iExcess sodium, 
{| excess salt, 
slow intake. 


1 

1 

j 

{Slow intake, 
| excess sodiun, 
{ excess salt. 
H 

! 

t 

| 

' 

1 

H 


Pavorablew----—j|Favorable--~-~-~ | Erodes 


FloodS~--aw-—— =| 
\ \ 
| } 
[Floods~---~---~| 


ercs slowly, 


i 
\ 
! 
1 
‘ 
1 

excess sodium,} 


i 
| 
Rooting depth 


Rooting depth, 
slope. 

Slope 
rooting depth. 


Rooting depth 


H 
| 
1 
iPe 
| 
! 
| 
? 
i 
i 
i 
! 
{ 
i 
j 
H 
} 
i 
i 
i 
! 
i 
! 
H 
1 
i 
H 
i 
i 
| 
i 
H 
Rooting depth 
1 
i 


{Rooting depth, 
slope. 


{ goil blowing. 


i 
\ 
i 
\ 
| 
| 
' 
i 
H 
\ 
| 
| 
i 
\ 
i 
1 
i 
i 
1 
i 
} 
} 


slow intake. 


| 
needed=-We=|Percs slowly, 
| 


Terraces and 
diversions 


Grassed 
waterways 


Percs slowly~--~JExcess sodium, 


excess salt, 
percs slowly. 


Not needed~-~-~jWetness, 


Piping, 
erodes easily. 
Piping, 


erodes easily. 


Percs slowly-+--|Excess 


vorable-~-~-~}Favorable~~---=-~j Erodes 


Fa 
Favorable~---«=|Favorable--~---| frodes 


t 
Favorable------{Not needed=---=|frodes 


il as ae ae blowing-== 


So 
favorableca~--~|Favorable------| Brodes 
Fa 


Erodes easily 


Erodes easily 


Slope, 
large stones, 


Depth to rock, 
slope, 
rooting depth. 


{ 

iT 

: 

1 

' 

Y 

1 

1 

t 

Y 

1 

i 

1 

i 

1 

, 

? 

i 

1 

1 

{| excess salt, 
{ excess sodium. 
i 

i 

1 

I 

FY 

H * 

H easily. 
! 

| 
{Erodes 
i 

1 

! 

1 

1 

! 

? 

i 

t 


easily. 


Erodes easily. 


sodium, 


percs slowly. 


easily. 


easily. 
! 
easily. 


Weegee easily. 


easily. 


vorable----=~|Favorable=s-n==| favorable. 


{Erodes easily, 
depth to rock. 


Erodes easily, 
depth to rock. 


roughty. 


slope, 
droughty. 


Favorable------|Depth to rock. 


Favorablewwwaanj Depth to rock. 


Too sandy, 
soil blowing. 


| 
t 
' 
‘ 
t 
i 
| 
H 
1 
1 
{ 
| 
jrepeae depth, 
| 
| 
i 
+ 
\ 
! 
1 
i 
1 
4 
? 
i 
enone 


} 


needede~~--|Favorable~-~-~-~|Favorable-~---~|Erodes easily. 
i ‘| 


, 
Not Agnes tira ures slowly. 
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TABLE 11,.~+-WATER MANAGEMENT--Continued 


1 i peres slowly. excess sait. 


Strawo~onwswnnmannn | SCCPaZewmmnanne |Low strength, 


i i ' i j ! 
Soil name and j Pond {| Embankments, } Drainage | Irrigation { Terraces and | Grassed 
map symbol H reservoir | dikes, and H H | diversions H waterways 
areas levees 1 
iT rT 
i | i i 
1088: } \ | 
Belfield--------— iFavorable~-----~/|Hard to packew-}|Not needed=---=|Slow intake, }Percs slowly---jExcess sodium, 
i 


Slopewwnwnnmnnn | SlLOpGennmnwennn|Piping, Erodes easily. 


{ shrink-swell. H | erodes easily. 
t i 
i] ? ] 
109B*: } | H 
BOWDE Ll Sewnnenwnm | PFavorablejwnwee=|Favorablesse-n=|Not needede~s-=|Favorablewwaee~|Favorableweee==|Erodes easily. 
i i iy ! ry 1 
t 1 1 1 1 1 
Zanlawmmemer wwwnnn | Favorablenwenm-- {Favorablejww----|Not needed----=~|Percs slowly--~-|Percs slowly--~-|Erodes easily, 
| I H H peres slowly. 
i t 
i | i 
V10 Bea wae wewwwwnwn~|Pavorable------jHard to packe--j;Not needed----- {Slow intake, {Percs slowly---jExcess sodium, 
Belfield H \ H } peres slowly. } | excess salt. 
! i ! H i i 
a4, | | | i i j 
Pits H H ! } ! i 
1 ' 1 t 7 


* See map unit description for the composition and behavior of the map unit. 


186 SOIL SURVEY 
TABLE 12."-RECREATIONAL DEVELOPMENT 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 
text for definitions of "slight," "moderate," and "severe." Absence of an entry means goil was not 
rated] 


Soil name and | Camp areas | Picnic areas | 


map symbol \ 


| 
Playgrounds | Paths and trails 


[wen nents {Severe: Severe: Severe; Severe: 
Parnell | Floods, wetness, floods, wetness. 
| wetness, wetness. 
2 on 00 ae or ne on on 0 0 ae on or on on ow on oo oe «-~|Severe: Severe: Severe: Severe: 
Tonka | wetness, wetness, wetness, wetness. 
{| floods, floods. 
| 
3D*: i 
Ser ocdm ewe rne Slater ~-|Moderate: Moderate: Severe Moderate: 
| slope, slope, slope. too sandy. 
| too sandy. too sandy. 
Tel ferannanennnnnnnn= |Moderate: Moderate: Severe: Moderate: 
| slope, slope, slope. too sandy. 
| too sandy. too sandy. 
| 
3E*: H 
SOP 0COnnn wn ww nnnnnnm|Moderate: Moderate: Severe: Moderate: 
| slope, slope, slope. too sandy. 
too sandy. too sandy. 
Dune land. ! 
Gem e nme nen nnannnmns | Severe: Severe: Severe: Severe: 
Dimmick { floods, wetness, floods, wetness, 
| wetness, too clayey. wetness, too clayey. 


} peres slowly. 
i 


Lawther | too clayey. 


See footnote at end of table. 


i 
i 
| 
i 
| 
| 
| 
i 
| 
' 
| 
{ 
| 
| 
| 
| 
i 
| 
i 
| 
| 
| 
| 
| 
{ 
! 
i 
| 
| 
H 
1 
eerie 
| 
j 
H 
{ 
! 
! 
i 
| 
i 
{ 
! 
i 
} 
i 
H 
| 
| 
H 
} 
{ 
| 
H 
I 
! 
H 
i 
i 


too clayey. 


1 eee rts {Severe: Moderate: Severe: Moderate: 
Straw ! floods, floods. floods. too clayey. 
By BBa ww n nnn nnn nnnnnn= |Moderate: Moderate: 
Grail | percs slowly. too clayey. Slope, too clayey. 
too clayey. 
BCom mmm name menwnnne |Moderate: Moderate: Severe: Moderate: 
Grail { percs slowly. too clayey. slope, too clayey. 
YBa nnn nnn ene nennnnn ~~~ {Moderate: Moderate: Moderate: Moderate: 
Regent { percs slowly, too clayey. slope, too clayey. 
too clayey. too clayey. 
QC a a et mew ew om Se eletetetetactad {Moderate: Moderate: Severe; Moderate: 
Regent { percs slowly, too clayey. slope. too clayey. 
} too clayey. 
! 
? 

VO ween m acer erm mcrae an anes mae ee ~|Moderate: Moderate: Moderate: Moderate; 
Savage | percs slowly, too clayey. perecs slowly, too clayey, 
} too clayey. too clayey, 

! slope. 
11Camnnannnwmnnnnnnmnn | Moderate: SLightwnnnmwanewennnn | Severe: Slight. 
Cherry too clayey. slope. 
LY naman nnn nm mm man {Moderate: Moderate: Moderate: Moderate: 
Havrelon | too clayey. floods. too clayey. floods. 
1D mm ame arian on ae ae an ae oo ae ae an an on ae ae {Severe: Severe; Severe: Severe: 
too clayey, too clayey. too clayey. 


H 
1 
{ 
| 
| 
i 
! 
} 
i 
H 
t 
1 
1 
| 
H 
| 
| 
| 
H 
| 
| 
i 
| 
| 
H 
| 
| 
| 
poe 
| 
H 
i 
{ 
| 
1 
i 
iT 
H 
H 
{ 
H 
i 
i 
1 
H 
' 
i 
i 
i 
j 
t 
i 
H 
i 
i 
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‘ 
1 
Soil name and i 

map symbol ! 


Camp areas Picnic areas 


| 
Playgrounds 
t 


f 
| Paths and trails 
H 


a 


Ty weene>| Severe: 


' 
' 
t 
Heil 1 
H 
4 
i 


20 ntnennncwnmencwenuce } 


Lohler | too clayey. 


? 
2 [Be wnw nnn en nnnnnnnwnn | 
Lihen i 


di datcetensetsachsewe 


Telfer ! slope, 
too sandy. 


1 
! 
| 
22Bw-n nnn S2eseane cs nwnl 


Kren | perecs slowly, 
too sandy. 


22D --- n-ne een nnn { 


Krem ! slope, 
peres slowly, 
{ too sandy. 


27, alae aia 


| percs slowly. 


Mandan 
2mm mere mene me wee ce ee se {Moderate: 
Wilton peres slowly, 
| 
28B*; H 
TOMVi ka wnmn nnn nnnnnn H 
i 
| 
i 
Williams~-------.--.- |Moderate: 
1 
i 
i 
28C*; 
TOMVik~~wnnn wenn wenn {Moderate: 
Williams-.-... anwowen |Moderate 
t 
? 
i 
35C* i 


i 
WEPrNnCPennnnenawnnnncn | Sli ghta= 


} slope. 


35D*; 
AMOP owmwnmmnnnwananen |MOderate: 
Wernerannannnnnnnnnnn {Moderate: 

' 

? 
36, 36 Bamn mn mn wn nnn {Moderate: 
Williams { percs slowly. 


1 
I 


See footnote at end of table, 


percs slowly. 


oo clayey. 


too sandy. too sandy. 


too sandy. 


peres slowly. 


peres slowly. 


Severe: 
wetness, 
floods, 
peres slowly. 

Severe: 

too clayey. 


' 

' 

t 

1 

i 

1 

1 

i 

? 

} 

H 

q 

t 

' 

1 

| 
|Moderate: 
i slope, 
too sandy. 
{Severe: 
| slope. 
i 

1 

| 

| 

! 

? 

| 

| 

1 

1 

! 

t 

i 

1 

| 

FY 


Moderate: 
slope, 
too sandy. 


Severe: 
slope. 


1 
{Moderate; 


{| slope. 


{Moderate: 


| slope, 
i percs slowly. 
1 


[Moderate: 
slope, 
peres slowly. 


Moderate: 
slope, 
peres slowly. 


slope. 


Severe: 
slope. 


' 

1 

‘ 

1 

H 

1 

1 

I 

! 

' 

t 

‘ 

i 

H 

{Severe: 

{ 

} 

i 

? 

| 

4 

1 

7 

, 

{Severe: 

| slope. 

{Severe: 
slope. 


Severe: 
slope, 


slope. 


slope, 


| 
H 
1 
? 
t 
1 
Hy 
H 
Severe: 
i 
1 
i 
i 
| 
| percs slowly. 


Severe: 


e 
wetness, 


Moderate: 
too clayey, 
floods. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Slight. 


Slight. 
Slight. 

Slight. 
Slight. 


Slight. 


Slight. 


Slight. 


Slight. 
Slight. 


H 
' 
| 
} 
1 
i 
} 
H 
} 
} 
| 
| 
} 
| 
} 
! 
| 
? 
! 
i 
t 
i 
1 
t 
\ 
| 
H 
1 
! 
| 
H 
| 
i 
i 
i 
i 
i 
| 
| 
i 
i 
| 
i 
i 
| 
} 
i 
i 
i 
i 
} 
| 
j 
| 
} 
! 
i 
{Slight. 
i 
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TABLE 12,~-RECREATIONAL DEVELOPMENT~-Continued 


Paths and trails 


‘ 
i 1 i 
Soil name and H Camp areas | Picnic areas i Playgrounds 
map symbol H | 
1 


i 
d 
1 
! 
q 
1 
i ! 
i i H 
36 Comm nnan an wwnnmmnnwnn | Moderate: iSlight--------- wommnnn| Severe: iSlight. 
Williams H percs slowly. i 1 slope, i 
! i i i 
38C#: i H i { 
Williams~-nannenannnm |\Moderate: \ Slight --wn-nennwnnnem | Severe: {Slight. 
{ percs slowly. i | slope. 1 
I i i 
VA eee wnwnen} Moderate: [SLi gn b--nnnmnn nnn enn {Severe: {Slight. 
H percs slowly. ! | slope. 
1 i 1 i] 
38D*: i | I i 
Lan lewannnnnannennn w-~|Moderate: {Moderate iSevere: \Slight. 
| slope, { slope. { slope. 
peres slowly. H 
1 
Williams---<--------- iModerate: {Moderate: iSevere: (Slight. 
{ slope, { slope. { slope. | 
1 peres slowly. | | 
1 
ct) rrr wmnwnnmnn (Severe: {Severe: {Severe {Severe: 
Zahl | slope. slope. H slope. | slope. 
i , 
1 1 : 
40, 4YOBa----eeewnn wnwn [SLI gh tawwnnnnnennnnen I SLL gh t~--nnnnnnnn ~--~|Moderate: {Slight. 
Shambo i } slope. ! 
i 
rT t 
YA Be ww nnn mmm nnn [SLlight--mwnwmwnwnnwmen SLI BN ber www nnn nnn {Moderate: {Slight. 
Parshall | | slope. 
U Jeannnn nena manwce ~-~{Severe: |Severe: {Severe: {Severe 
Colvin { wetness, | wetness. } wetness, { wetness. 
| floods. i | floods. i 
| H 
YW, YYBennn-nen- wnwwen i Slight---------- manna [SLI gh baw nn en enn nn nnn {Moderate: \Slight 
Arnegard 1 slope. | 
YY Cnnnn nn weemennnennen | SLight----- wenn nena {Slight------ wewenenee |Severe: (Slight. 
Arnegard | | slope. H 
L 
1 1 
Yanna nnen an wannmnnen | SLI ght ewmnnnennnnnne {Moderate: {Severe: |Moderate: 
Havrelon | floods. | floods. | floods. 
! | 
eer --|Moderate: | Slight~---ennn enn ne {Slight -smnsnnnannmwnn | Slight. 
Straw | floods. i | { 
J 
t 1 ' 
5 Race ewww ewer nanan me ~|Severe: |SLIgNtwwwnenennecnnne | SLight---wennnnmwnnnn| Slight. 
Banks | floods. { | 
| ? t 
Fe {Slight----- nonnwnwnne | SLighteone nnn n eww ne |Moderate: (Slight. 
Lihen i slope. 
' ' 
55 Bev annnn nen enna nen | SLi ghtennnennnenen nee | SLighteenwnnnnnnen-o~|Moderate: iSlight. 
Vebar j i | depth to rock, i 
i i | slope. | 
' i i 
55 Cwm mere memes cere en mace {SLi gn tqwnnwnnnwnn nen | SLight~---ewnenennenn| Severe: iSlLight. 
Vebar H i | slope. i 
5 6 Ba ww wen enna wwwnmmane [SLI ght awnennnnnnccnnn |SLight—-W------nn n= o-~~|Moderate: {Slight. 
Lefor | { } slope, H 
i | { depth to rock. 
H H 
5 ODenwannemnnnmnnnwnnn |Moderate: {Moderate: {Severe: {Slight. 
Lefor H slope, | slope. { slope. i 
1 i i 
5] Bewwnnnmnnnamannnann |Moderate: {Slight~-------- wnemam | Moderate: tSlight. 
Flaxton peres slowly. | 1 
? 


slope. 


See footnote at end of table. 
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Soil name and | 
map symbol i 


Camp areas 


5 1 Cann w nme nnnnnnnmnnns | Moderate: 
Flaxton { percs slowly. 


58B#; ! 
FlsxbopsaaccsasnndwawNodsrae: 
| percs slowly. 


Williamsuannnennnnennm | Moderate: 
peres slowly. 


i 
58C#: 
FLAX Onwwnwnnmnwwnnnn (Moderate: 
| percs slowly. 


Williams----------— --|Moderate: 
percs slowly. 
58D*; | 
Plaxtonmwwnnne wonennee |Moderate: 
slope, 
{ percs slowly. 
Willlamsq-~-nnn-mnwnwn \Moderate: 
| slope, 
| peres slowly. 
SOB wank dae cntncnamcn ns \SLight-----ma.e= 
Parshall i} 
| 
6 2Bewwwmmmnnnnnnnnnn --|Severe: 
Velva | floods. 
6] tanmnn eaten wenn n ne iSevere: 
Straw { floods. 
| 
T1 Been enna nwa nen ewee {Slight--------=- 
Searing | 
{ 
| 
T1C#: i 
Searing-------~ mmwwnn | SLIght~nn nnn o- 
i 
Ringling-~~~-~~ awe {Moderate: 
{| small stones. 
| 
13am annem ert e nnn ~~~|Moderate: 
Belfield | peres slowly. 
| 
TAB: | 


RO gentawnanwmannnnnmane | Moderate: 
{| percs slowly, 
too clayey. 


RHOAdCSmanwmmnewannnn | Severe: 
{ percs slowly. 


TAc#;: 
RE BCNtwwnnnmannnnnnan | Moderate; 
| percs slowly, 
| too clayey. 


RNOAdESemnnnmnnnnmenn | Severe: 
{ peres slowly. 


| 
! 


See footnote at end of table. 


ewer ee en ow 


q 
| Picnic areas | Playgrounds 
i 


SLIgNt ~~--n ewww www nnn iSevere: 
! slope. 
H 
SLI ght one nnn nn een en {Moderate: 
{ slope. 
SLI ght +--+ nnn nnn nnn {Moderate: 
slope, 


percs slowly. 


} 
1 
1 
1 
i 
| 
{ 
| 
t 
1 
i 
1 
! 
t 
! 
2 
| 
! 
1 
| 
[seen Gandeotnunce ‘Severe: 
! 
t 
! 
1 
1 
i 
i 
1 
! 
t 
i 
q 
4 
1 
1 
t 
1 
1 
| 
i 
1 
H 
1 
1 


| slope. 
SLi ght~----nnewnn awwnn | Severe: 
} slope. 
} 
} 
Moderate: }Severe 
slope. ! slope. 
! 
! 
| 
Moderate: {Severe 
slope. { slope, 
| 
[SLight~n-nn newer nnn iModerate: 
| slope. 
Moderate: Severe: 
floods, floods. 
Moderate: Severe: 
floods. floods. 


! 

1 

H 

| 

1 

i 

I 

1 

! 

SLI ght wnwananennnnnnn | Moderate: 

} slope, 

| depth to rock. 
i 

i 

H 

i 

| 

i 

i 

| 

i 

H 


Slight---«. nwa | SEVEPe!? 

slope. 

Moderate: Severe: 

small stones. slope, 
small stones. 

slope, 


percs slowly. 


Moderate: Moderate: 
too clayey. slope, 
too clayey. 
Slight--~~-~~-.~- wannn | Severe: 
| peres slowly. 
| 
Moderate: iSevere: 
too clayey. slope, 
SLI GN bmw n neem one iSevere: 
1 slope, 


peres slowly. 


Slight. 


Slight. 
Slight. 
Slight. 


Slight. 


Moderates 
floods. 


floods. 
Slight. 


Slight. 


Moderate: 
small stones, 


Slight. 
Moderate: 
too clayey. 


Slight. 


Moderate: 
too clayey. 


| 
i 
t 
| 
H 
| 
t 
| 
i 
| 
i 
| 
t 
i 
} 
i 
! 
H 
| 
H 
| 
i 
| 
} 
j 
| 
i 
} 
H 
} 
| 
iT 
| 
ere 
l 
i 
| 
| 
1 
j 
i 
i 
| 
i 
1 
| 
| 
i 
i 
| 
i 
1 
1 
| 
i 
i 
i 
| 
Slight. 
i 
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TABLE 12.~+-RECREATIONAL DEVELOPMENT~~Continued 
> SSS ae a ee ee tg ee 


Soil name and Camp areas Playgrounds Paths and trails 


map symbol 


1 
’ 
Picnic areas t 
1 
1 


1 1 
1 i 
i { 
1 i 
! | i 
1 i 1 
1 1 1 
75%, 7T5B* j i | 
Belfield--~---<--= woawn | Moderate: {Slight---------+- ewnnew | Moderate: (Slight. 
| peres slowly. i \ slope, | 
| | | peres slowly. H 
i i i i 
Daglun~---~-~----= wenn | Severe: | Slight---~------- wname | Severe: {Slight. 
! percs slowly. | percs slowly. i 
1 
! 1 
75C#: I ' i ' 
Belfieldq--wannnennnnn|Moderate: |Slight~~--swanannwennn| Severe: }Slight. 
} percs slowly. H { slope. H 
H i H ! 
DaglLumn~wanennnn nn wne=| Severe: | Slightq----e<-— none | Severe: }Slight. 
{| percs slowly. i } slope, i 
\ i { percs slowly. i 
\ j H i 
76B* { ! | I 
SON ww www nm nnn mmmnnmen [SLE tren nnn nmnn SLi ght~~-mnnane anwmen |Moderate: \Slight. 
| H } slope, i 
| | depth to rock. | 
? 
Rho adeSanewnnnannnnnn | Severe: TSLi ght~---ennnmannnnnen | Severe {Slight. 
percs slowly. i 1 percs slowly. | 
1 1 
16C#: i ! i 
SeNmnwnwcnmnnnanmannne | SLI BN tener nnn I Slight+ow-nnmwnnnnnnn | Severe! Slight. 
| H ! slope. | 
i 
Rhoadesqnnnnannnnmonn | Severe: {SLi ght---ennnnmnnmmmnn | Severe: {Slight. 
| peres slowly. i { slope, { 
! peres slowly. 
{ 
TT, TTBewn nnn ewwmane | SLI GN emer me mi Slight~------e--en--|Moderate: {Slight. 
Bowdle { slope. { 
i 
TIC#: i \ } 
BOW LO wn www nn nnn nnwwn | SLIBN tener nnwnnnwrennn | SLIghtanmnem= ett w-~| Severe: {Slight. 
| slope. 
i 
Wabekennnnnnnnnennnnn |SLIghtomnnnnwnnwenann |SlLignt=- no os we te eo ore en or re \Severe: {Slight. 
| | } slope. | 
’ 1 
78B*; ' i } i 
NOONAN wwe nnn newman Moderate: [SLI gh town www meme nn \Moderate: {Slight. 
{ percs slowly. H | slope, { 
| 1 percs slowly. 1 
1 t t 
FLlAXt ONewnnennnnnnnnn |Moderate: [SLi ght~~-nwnwenenn cnn \Moderate: {Slight. 
{ percs slowly. } H slope. | 
7 ' 
t ' t 
TI Bawa n nn ween nn etait {Severe: {Severe: {Severe: {Severe: 
Moreau | too clayey. i too clayey. too clayey. | too clayey. 
1 
[9 Cwnwnwnnnen anna nen {[Severe: {Severe: {Severe: {Severe: 
Moreau } too clayey. {| too clayey. { slope, | too clayey. 
H | { too clayey. H 
| i | ! 
719D*; ' i } H 
Way deNananennnnnnnne=|Moderate: tModerate: {Severe: |Moderate: 
} slope, | slope, 1 slope, } too clayey. 
{ too clayey. } too clayey. } too clayey, | 
i i depth to rock. H 
r] 1 i 
MOP BAU ww wn mann nmnnn {Severe: {Severe: {Severe: iSevere: 
{| too clayey. | too clayey. { slope, | too clayey. 
H | too clayey. | 
! 


i 


See footnote at end of table. 
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a 


| 
Soil name and | Camp 
map symbol H 


areas 


Picnic areas | 


Playgrounds 


| Paths and trails 


SEs ae ene eee Ce eet |e eee eee 


| 
BA Denn w nme nme nen {Moderate: 


Cabba | slope, 
8 1 Bw enn wnnwnwnnwn ennen | Severs: 
Cabba | slope. 
82Ee: | 
CAaDDawn nw wwe nnn nnn \Severe: 
slope. 
Badland. 
83C*; | 


Vebarennnnmmnnnmnnenn | SLi ght enna nannnenwmnn 


Cohagenqnnannnnnnnanne | Severe: 


Moderate: 
slope. 


Severe: 
slope. 


{ 

{ 

i 

| 

! 

! 

| 

| 

i 
|Severe: 
Res slope. 
i 

| 

1 

| 

| 

| 

! 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


| 
| 
| 
| 
{ 
1s 
| 
i 
| 
| slope. 
| 

\ 


i 


SLi ght----nennnnwnen= | Severe: 


| slope. 


SLights-nanmnnwmnnmme | Severe: 


| depth to rock. | 
| j 
83E*; \ { 
Cohagen---nnn-= awnwwe |Severe: |Severe: 
} slope, } slope. 
depth to rock. 
Vebarnnwnnnnnnnnnnnan | Moderate: Moderate: 
| slope. | slope. 
1 
1 
ouE#; | | 
Gelapensdanawaddaeasa | severe: \Severe: 
} slope, | slope. 
depth to rock. 
Vebarenannnnnnnnnnenn |Moderate: |Moderate: 
| slope. { slope. 
: i 
Rock outcrop. 
85 nen wna n nnn nnnennnnnn | Severe! \Severe: 
Harriet Variant ! floods, } wetness, 
| wetness. 
BERMe Sean en nce eccence {Moderate: \Moderate: 
Wabek slope. slope. 
87C*: | | 
RHOddeSmnmnnwnnennnne |Severe: {[Slight-----<« 
| peres slowly. | 
Daglum--------~ woo---| Severe: \Slight-----~- 
peres slowly. | 
BBnnmnnnnnnnnnannnnwnn | Severe: {Severe: 
Harriet | wetness, {| wetness. 
floods. | 
1 
BOER, | { 
Ustorthents | | 
1 
90Cmnnnn Pe a me |\Moderate: {Slight-----~ 
Williams. | peres slowly. i 
| | 
t 
91, Q1Bewmnnn nnn [Severe: |\Moderate: 
Straw | floods. 
t 


| floods, 


See footnote at end of table, 


| depth to rock, 
slope. 


Severe: 
depth to rock, 


Se 


| 
| 
| 
! 
| 
H 
| 
| 
Is 
H 
| 
{Severe: 
{| depth to rock, 
slope. 
{Se 
{os 
i 
| 
} 
! 
! 
| 
| 
t 
| 
| 


Severe; 
wetness, 
floods. 


Severe: 
8 
| 


wennnee |Severe: 
| percs slowly. 


nt et {Severe: 


} percs slowly. 


Severe: 
wetness, 


slope, 
percs slowly. 


Severe: 


| 
i 
i 
| 
} 
H 
} 
aes Nr 
\ 
| 
| 
| floods. 


Severe: 
wetness. 


derate: 
loods. 


mo 
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TABLE 12,.--RECREATIONAL DEVELOPMENT~-Continued 
| 


iy 1 
i] t 1 
Soil name and | Camp areas | Picnic areas t Playgrounds {| Paths and trails 
map symbol H | Hl H 
i i ! 1 
| | | { 
i H H 
92B*: i { i i 
Noonana---«-- wawnennn |Moderate: [Sli ght------nnnee ene {Moderate: {Slight. 
{ percs slowly. | } slope, H 
i {| percs slowly. 
Williams-nenennaenenn | Moderate: [Slight—---= wmwwwnnnn | Moderate: {Slight. 
} percs slowly. H | slope, } 
I percs slowly. 
Q 3am nemnn weneonenwennn| SLi ghteoneon= oo or me mance ee JSlight~-n-naaan- ween |Moderate: {Slight. 
Falkirk ! | slope. H 
| 
Q Hwee ere mar een mee waeeee |Moderate: {SLIght~--cwnnnnne aa--e~ |Moderate: {Slignt. 
Makoti | peres slowly. | | peres slowly. 
1 
got: ! | 1 t 
Flaxtono-wnnnnannnnnn -~|Moderate: |SLIght--nannnnnncnnan {Moderate: {Slight. 
{ peres slowly. { slope. | 
| 
Wi lliams~annn-nennnnn |Moderate: |Slight~-----nwsennnnn {Moderate; {Slight. 
| peres slowly. | | slope, | 
{ peres slowly. | 
| 
96, 96Bannnnnnnnnnennn |SLIghtonenanennnennnn | SLIghtwennn nnn ------|Moderate: \Slight. 
Grassna | | | slope. | 
‘ 
? 1 
9] Bewnnanen naonas: wanna | Slight wnnwennmnnnens | SLIght-wwnnewen wnane~ (Moderate: |Slight. 
Sen { slope, | 
| | depth to rock. } 
H 
QT Coreen or ermner oo or fn on on oe we oe on oe | SLI ght ewenmnmmannnnnna | SLIgN tenn mnnnennnnnn | Severe: {Slight. 
Sen | i } slope. | 
| i | i 
QUE*: i i } 
Ringling-~--- wwnwnnne | Severe: \Severe: |Severe: | Severe 
| slope. { slope. { slope, | slope. 
small stones, 
CAaDDaw www nnn nnnnnane | Severs: \Severe: | Severe: {Severe 
| slope. | slope. | slope. | slope. 
1 
100 Bewnennannennnn wnnn|SLIghtoownnnnwnennnne | SLightawswnenenennnen |Moderate: {Slight. 
Amor | t } depth to rock, { 
! | } slope. | 
100 Cwmnmnnnnne nnn ewan | SLI gh baa n nena nen nnnnn | SLIgh bem enmnnnenennnn {Severe: {Slight. 
Amor | slope. | 
10 1Crwnnen Sioa oe ou (Giilignbacccs lL snennadenl Sliphtisassssmansdness \Savere? }Slight. 
Parshall | slope. | 
cei area tea)  etetaded S elettetetetetetel [Slight~---saanenennne |Moderate: fSlight. 
Bowbells | slope. 
te eee meeemae | Severe: |Moderate: |Moderate: {Moderate: 
Magnus floods. too clayey. too clayey. too clayey. 
108: H | | ! 
Belfieldqnn--ennnnn-=|Moderate: | SLi ght~-nenennnnnnna~ |Moderate: |Slight. 
{ peres slowly. | | slope, { 
percs slowly. | 
i { 
Straw----- anemanenwnn | Moderate: | SLIight~---nennmanmnn= | Moderate: {Slight. 
| floods. | | slope. | 
109B#: | | H | 
BowbelLg-~--nnnnnanan | SLight-nnnnnnnen wanwn | Slightownwennnnen ~--~|Moderate: {Slight. 
| | | slope. 


i } i 


See footnote at end of table. 
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t 

i j 

Soil name and | Camp areas Picnic areas H Playgrounds 
! i 


map symbol 


j 
! 
H 
7 
! } 
f ! i 
109B*: i | i 
Lah lewnwennnnnnnnnnnnne {Moderate: [SLI Gh emmmmmnmnnnnnne | Moderate: {Slight. 
| percs slowly. | } slope, ! 
i percs slowly. H 
1 ? 
110 Bewnwenwnnnanannnnnn (Moderate: {SLi ghtewnnnnnnnnnnnen |Moderate: iSlight. 
Belfield | peres slowly. H { slope, H 
{ Hl } percs slowly. H 
| ! | i 
t11*, | i i i 
Pits i i H H 
1 


* See map unit description for the composition and behavior of the map unit. 
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(See text for definitions of "good," "fair," "poor," and "very poor." 


was not rated] 


i 
1 
Soil name and | ! 
map symbol { Grain | Grasses | herba- 
{ and seed} and 1 ceous 
H umes 
| } 
| i j 
[emma mena m nee wewee{Very poor}Very poor}Poor 
Parnell | | 
Qmwnmmanenannwnnaenn |POOr {Poor {Fair 
Tonka | | | 
| ! | 
3D*;: | | { 
SOP 0COnanmanmwanan | POOr {Fair ee 
' 
Telferqnmnwennannn {Poor oo [gene 
3E*: i | ! 
Ser0COwnnnnnananan {Very poce egy peer Ease 
Dune land. | 
! 
DF wma nen nnwnn meen ae {Very poorjPoor {Poor 
Dimmick \ 
Tanwmannnannnanannn |GOOd !Good {Good 
Straw | 
i 
8, BBennnannnnnnenn {Good {Good {Fair 
Grail | } 
H | { 
8Cnmone nanewmnwnwen | Pair {Good {Fair 
Grail ! { i 
| | ! 
QBewwn nanan nnen iGood {Good {Good 
Regent i | 
QCwwnnnnnnnnnnmnnnn {Fair {Good [Good 
Regent H | 
{ i 
1Ommaeenoucmes waneen {Good \Good |Fair 
Savage 
11Cewnwn ncnncnmaaies -~{Fair {Good }Pair 
Cherry | | ' 
| i ! 
Tieacweceas mannan {Good {Good {Fair 
Havrelon | | 
1Sanwnnnnenn wewnnnn {Good {Good {Poor 
Lawther | 
1 
| aanannnnnnnenenam | POOP {Poor {Pair 
Heil } | 
20 nnmnanmnanmannwnn | GOOd {Good {Poor 
Lohier { 
1 
21 Baseeennen am ewnnee {Pair |Fair {Good 
Lihen | | | 
! i | 
DY Deenccetoncianeaes {Poor {Fair {Good 
Telfer | 
22 Bewnwnan Sic neiein ee {Fair |Good {Good 
Krem 


See footnote at end of table. 


SOIL SURVEY 


TABLE 13.--WILDLIFE HABITAT POTENTIALS 


Potential for habitat elements 
Wild 


lants 


{ Shrubs | Wetland | Shallow | Openland| Wetland {Rangeland 
} wildlife} wildlife} wildlife 


Absence of an 


i plants | water 
ar 

} { 
{ | H | 
| one {Good {Good {Very 
| { ' | 
! } j ! 
{Poor {Good {Good }Poor 
{ | } H 
i | | ! 
| { | | 
[ere oe pone ver? poorest 
peer [Nees neceiveee poor Fair 
| I i 
[ene pe Bs a) pesnbacr 
i i | | 
| i i | 
{Poor }Poor {Good lVery 
H | i | 
} i \ | 
{Good |Good {Pair {Good 
i ' { { 
! j H | 
{Good {Poor {Very poor|Good 
i i ! | 
| H i | 
eae (hoe ey poorjFair 
| \ | 
aoe ee peer Booieere 
1 i | j 
ae ieee [very poor|Fair 
H } | 
{Fair {Poor \Very poor|Good 
H | | | 
| ! | ! 
ee ae hae poor|Fair 
H | i 
et ia eee BOON Rare 
| | \ j 
[peer eee [eee oe 
| | | i 
\Very poor|Good {Good {Poor 
| | | H 
| } | | 
{Good | Poor |Fair {Pair 
| | | { 
| | i } 
\Good f wee fee Pair 
i | 1 | 
| | } | 
ene [Wory poor}Very er en 
i | | 
{Fair | 
| | 
| i 


! 

Poor \Very Regine 
} 
H | 


entry indicates the soil 


Potential as habitat for--~ 


| 


poor {Good 


poor}Fair. 
poor}Fair. 
| | 
i H 
| poor}Fair. 


poor Poor. 


Good. 


poor}Fair. 
1 
| 
poor}Fair. 
‘ 


poor|Fair,. 


poor}Fair. 
| 
i 


poor{Fair. 


poor|Fair,. 
i 
t 


poor}Fair. 
Poor, 
Poor. 
Fair. 


| 
H 
t 
i 
| 
| 
! 
i 
! 
{Good. 
H 


, 
Very penn nests 


i 


Very ecient 
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Potential for habitat elements i. Potential as habitat for-- 
Soil name and | | 


n t 
| Wild | | 
| Shallow | Openland}| Wetland }Rangeland 
t ! 
t 1 


i 
j i | i 
map symbol | Grain | Grasses herba~ {| Shrubs | Wetland } 
H and seed} and ceous | ! plants 1 water wildlife} wildlife! wildlife 
j { | i | | | | { 
i H H H i H H i 
22 Dewemnnnnncnnnnne |POOr {Fair [Good {Fair {Poor {Very poor{Fair {Very poorjFair. 
Kren H { { { i i i i 
| 1 | { ! | | 
27, 27Ban--~ come en !Good {Good {Fair {Fair }Poor {Very poor|Good {Very poor}Fair. 
Mandan ! | | | | ! i 
| { i i i H i H 
2B rmmnn nem nen awnnn~|Good \Good {Fair {Fair [Poor {Very poor!|Good \Very poorjFair. 
Wilton ' i i H | ! | } i 
| ! i | H i | ' H 
28Be: | i i i i } ! | i 
TeNVik--ne~ mmm me {Good {Good {Fair (pat |Poor Very poor Good {Very poor}Fair. 
! { H Hy H 
WilliamSwoannnnnnn |Good peed {Good {Fair {Poor ee poor |Good iVery poor}Fair. 
! i | i 
28C#; | | | i H i 
TEMViknmwmnnnmnnne | Fair 1Good {Fair {Fair {Very poor}{Very poor}Fair \Very a laa 
| | | i { i 
Williams. ewneew|Fair toed [eree [fee [Poor pote poor {Good ieee poorjFair. 
| 
35C*: { | | | } { i 
PRRUSSEES eer aove ieee aces {Fair {Poor iVery pose sons ia poor|Fair, 
{ | i i 
Wernernnnnnnnnnnnn {Fair {Good {Fair {Fair }Poor {Very poorjFair pers pooriFair. 
1 i ‘ ! i 
] t 1 { I t 1 1? 
35D*: | } i i } H | ; 
AMO Penn n nn ennnnwe a (eee }Good iFair [eer {Very poor}Good a poor|Fair. 
{ i | 
Wernerennnnenennne| Poor {Fair ‘ae Fair iVery poor {Very poor |Fair iVery poor |Fair. 
! ! } i H 1 
36, 3OBewrnmnnnnnnnn Good {Good {Good {Fair {Poor {very poor]|Good lVery poor}Fair. 
Williams | | i | ' } i 
! i H i H ! ' 
36 Carnmncnnnnnnanmnnc {Fair \Good {Good {Fair }Poor iVery poor}Good {Very poor|Fair. 
Williams i } ' ! i | i 
H H } H H H | i i 
38C*: ! } i i i i i i ' 
Williams--.-.- weve iFair {Good {Good {Fair {Poo {Very poor}Good {Very poor|Fair. 
1 ! 1 d 
1 ? t 1 ? } | 
LaNlawnnnnnnnennnn | Fair iGood {Good iFair {Poo iVery poor |Good iVery poorjFair. 
i ! 
! t 1 1 1 1 1 ' 
38D*:; | | | ! } i ‘ 
Zahlewnnnnnnnnnn nn Rabe \Fair {Good iFair \Very peor vera poor |{Fair vers poor |Fair. 
! } i } t 
Williamsennanmwnne | Fair eed jeeed ae {Very poorVery perros iNers poor |Eetrs 
H 
BBE ween nnn mn nnn nnn iVery poor}Very poor}$Good {Pair \Very poor |Very poor | Poor {Very poor}Fair. 
Zan { i | i 1 ' 1 i 
{ 1 I i H H H ! i 
4O, YO Be mennnnnnnnn {Good {Good |Good {Fair {Poor {Very poor}Good {Very poor|Fair. 
Shambo i H H H | H H H H 
| | H H i H i t ae 
4 | Benn nnn mena -w~ |i Good {Good {Good }Fair {Poor lVery poor }|Good lVery poor|Fair. 
Parshall | | { H i H i i i 
| { ! H } H i H ! 
YY 3 eee oe oe ee ov or wr en en oe ev vow ov on {Poor {Pair {Fair {Fair {Good {Good {Poor {Good {Pair. 
Colvin 1 H i ! ! i i | i 
1 I H i i i H H i 
YY om wr mr eees 00 20 ee econ me ew ms ow oe {Good |Good }Good {Good {Poor iVery poor}Good Very poor}Good, 
Arnegard | i | i | ' | 1 
i H H H i H H 1 i 
YUB, YU Cawnmnnnnnnn | Good {Good {Good {Fair {Poor {Very poor}Good {Very poor{fair. 
Arnegard H | \ j | \ ' H \ 
| } ' } | ! i i 
i ees IGood {Good }Fair }Good {Poor \Very poor}Good [Very poorjFair. 
Havrelon ! | { H \ \ i \ 
i i j i ! H 


See footnote at end of table, 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 


\ Potential for habitat elements Potential as habitat fore~ 
Soil name and | | | Wild | T ] t T i 
| 


qv 
map symbol Grain | Grasses | herba~ | Shrubs | Wetland | Shallow | Openland} Wetland |Rangeland 
and seed] and {| csous | {! plants | water | wildlife} wildlife! wildlife 
crops Legumes lants areas i 
| | | i H H | i 
5 Lemmon ccm wo {Good {Good {Good {Good {Good {Fair }Good {Fair iGood. 
Straw | { ! | ! | } 1 { 
| ! | j | ! | 
5 Jennnnnnnannnnnwen | Fair {Good {Fair IGood {Very poor|Very poor|Fair \Very poor|Fair. 
Banks { i i ) ! | 
! | H H | i | i 
54 Bemwnanmnnnnnenwn [Pair {Fair {Good |Good | won |Pair J nae |Good, 
Lihen { } | | { | ! i 
| | | | H | | ! 
55B, 55Ca-nennn ownwe | Fair [Good {Good {Very poor}Poor {Very poor}|Good {Very poor}Good,. 
Vebar | | i } | | ! 
| | i { / | 1 
5b Banna nnncenanmnne | Pair [Good {Good |Fair [Poor {Very poor|Good {Very poorjFair. 
Lefor | i ! | | ! | 
I | | i ! | | i 
5b Dannnnne monwmennn {Poor iFair iGood }Fair {Very poor|Very poor}Fair {Very poor{Fair. 
Lefor | | | | ! } | | | 
| | } | { i { 
57B, 5] Commmnanennen | Fair {Good {Good {Fair {Poor {Very poor|Good |Very poorjFair. 
Flaxton | | | i | | ! i i 
i { | j | | ! { j 
58B*: { i | | i H ! | 
FlaxtOnenwnmnnnnen | Fair iG (ofe) i 00 Hod i re) rae poor|Good iVery poor {Fair. 
t 1 1 
Williams~---nnsnmn {Good te 00 . 00 [Eee ie 00 ery pee es ee poor|Fair, 
} i 
58c*: | | i { | i | 
Flaxtonqnwnnn wowne {Fair e 0° i 0° aad lf oor ad poor |Good ree poorjFair, 
1 
Williamsqqnanannne {Pair [s foxe) i 00 [eer i (Te) Pa! posh) cece [ren poor|Fair,. 
58D*: j j | { | i ! H } 
SUAS Aine ss eee (per oe ae i (ore) iVery poor}Fair inet poor}Fair. 
t 
Williamg~annnnwe --{|Fair ae [eee aes \¥ er oe poor {Good pny pene eine 
t 
59 Bannan wawnnnwnwne {Fair \Good [Good {Fair {Poor \Very poor|Good |\Very poor|Fair. 
Parshall | I | | } } i 
| ! i i | | i 
6 2Bewnemnnnmnnnnnwnen {Fair {Good {Fair {Good {Poor \Very poor}Fair {Very poor|Fair. 
Velva | | | i | j | 
| } / i | } H | 
OT tannnmnnnanmennne |GOOd {Good {Good {Good {Good }Fair [Good |Fair \Good. 
Straw { j i | H { | 
{ i } | i j i | 
T1Be-se= annanenane {Fair {Fair {Good {Pair {Very poor|Very poor}Fair {Very poor}Fair. 
Searing | { ! \ \ { | 
} i | ! | | ! | H 
TIC#: | | { i } ! j 
Searingqqnenaewene | Fair [Foxe ees ee pee poor}Very poor|Fair ner poor}Fair. 
Ringling. j i i H | ! | | ! 
| | ! i { | | i 
]3acnnmnnnonananaen {Pair |Good {Fair {Poor {Poor Very poor|Fair {Very poor}Fair. 
Belfield i ! | | j } | 
H | { ! | H | ' ! 
T4Be: | 1 ! } | | 
REGEN emamanannnnn | Good eh ts 00 pace ga ee poor |Good [vere poor}Fair. 
Rh0adeS~nnnnnnnnnn {Poor {Poor [Poo {Very poor|Poor {Poor |Poor {Poor {Very 
| | | | H ! } } poor. 
| | j i i | | i 
THC#: | | | } | j | i i 
REZENtwrnnnnnnnnn nee oes [sore pEeeE ieee Nad poor}Fair {Very poor}Fair. 
j t 


See footnote at end of table, 
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TABLE 13,--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements 


Soil name and | | Wild 
map symbol { Grain {| Grasses | herba~ }| Shrubs | 
{ and seed] and {| ceous | {| plants | water 
tc egum ants H areas 
1 | | } | i { 
{ i { | j ! } 
TAC#: I | j ! { | 
RhOaAd GSmnmnmennnnn |Poor {Poor \Poor {Very poor}Poor {Poor {Poor 
| | H ! | j 
1 i { i ; i i 
T5*: ! | i ! { 
Belfield----- a es jee [rete [P 00 5 00 [eons poor{Fair 
Daglum=--—~ wnnnnne|Pair jeeee oe iy ery a: 00 [Poor [fae 
H 
T5B*, 75C#: | i | ! | 1 i 
Belfield-~--nnnnnn {Fair [Good {Fair {Poor {Poor {Very poorjFair 
i ! i H ! { 
Daglutoenwnnnnnnnnn | Fair |Good {Fair [Very pege roe {Very poorjFair 
H | | ! 
76B*, 76C#: | | } | j j 
SCNennewennnnnnnnon |} Fair [ee {Pair {Fair pees Be pope lease 
| I 
RNOAdCSwnmmmnnnn «= |Poor {Poor {Poor PEeRe peck boar {Poor {Poor 
| | 
| i | | ! 
TT; T]Bonnnnnnnmmme {Fair {Fair {Good | one {Very poor|Very poor}Fair 
Bowdle ' i | | | | 
! | | | ! | j 
TIC#: H H i | ! i i 
BOWd 1 G~en nn nen anne {Poor aa pene | one [Very poor|Very poor}Fair 
t 
} { i 
Wadek-mwnnnnnnnnn nie peerihy se {Poor pee ry poor|Very poorjPoor 
| i 
78B*: | | | \ j 1 ! 
NOONAN www ne ne wnme | POor ee [very pape Naey poor}Poor [ery peor theo 
| i | i H ! 
Flaxtonennennnnnen | Fair [sere [Seed a {Poor ee poor {Good 
TQ Damm mmm nn meee wwe }Fair {Good {Poor \Poor {Poor {Very poorjFair 
Moreau. i ! { | i ! i 
| | | | | | 
T9 Cwm mewn wnmwmnmnnn | Fair {Fair {Poor }Poor {Poor {Very poor|Fair 
Moreau H | | | | | ! 
! | } ! ! ! i 
T9D*: / | | | ! | | 
Waydenmnnnwnnnnne aynoer {Fair {Poor {Fair very poor Nene poor}Poor 
! | | 
MOP CaUmwammnnncnme | POOP ieee [Feet ESer ors popes poor}Poor 
BD Dawn emer mm ererere ---}Poor {Fair |Fair \Fair | wae | wn jFair 
Cabba | | \ | { i 
{ ! i H { i i 
Bl Banwnwnnn aneneenen|Very poor}Very poor}Fair {Fair | noe ! oo {Poor 
Cabba | | | | | 
i i | j | | } 
82E*; i 4 ' | H | H 
i cage amma poor |Very poorjFair |Fair | wee | ane {Poor 
i } | | i 
Badland, i { i { j { H 
i ! ! i j H I 
&3C*: ! | | i ! { i 
VODA a meee er creer me meee iFdir 1Good {Good \Very poor}Poor pee peor vanes 
t | | } 
Cohagenannnnnannnnn}Poor ac fest faa pee es poor }Fair 
B3E*: j { H | ! | 
COhAgENamnamnnanan Very Roce Toby es Seid [poe ey pear teee poor | Poor 
t 
Vebarnnnnnnnnnnnnn {Poor iFair {Good Very poor 
| 


See footnote at end of table. 
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\Very poor|Very poor}Fair 
} ! H 
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ential as habitat for-- 


1 
Wetland | Shallow | Openland} Wetland j|Rangeland 
{ wildlife] wildlife| wildlife 


Very 


e 
poor. 


i=) 
° 
° 
3 


pecnien 


|Poor. 
| 


poor}Fair. 


poor}Poor. 
| 

poor|Fair. 
{ 
|Very 


! poor. 
1 


poor |Good. 
poor |Good. 
poor}Poor. 


poor|Very 
poor. 
' 
1 
poor|Fair,. 


poor|Poor. 
! 


poor}Poor. 
| 
i 
| 
poor}Poor. 
| 
poor}Poor. 
{Pair. 


Fair. 


Very poor}|Good. 
| 
Very a 


ery a 


ery poor |Good. 
t 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 


| Potential for habitat elements Potential as habitat foree# 
Soil name and | Wild | 
map symbol | Grain | Grasses | herba~ | Shrubs | Wetland | Shallow } Openland| Wetland |Rangeland 
{ and seed} and i ceous i } plants | water $ wildlife| wildlife} wildlife 
| | | | ! i ! | } 
| { } ! } | | i H 
B4E*; | | H ' I | 
Cohagen-wnnn eonene|Very poorjVery sia La [Pee iVery pestiners poor}Poor poe pger E aees 
Vedarannnannnnnnne |POOr ee peoee peers ett el poor iVery poorest peers poor |Good. 
t 
Rock outcrop. | { ! { | { j | | 
| 1 | i | j | | 
D5 anewnnmannmnnnnen|POOr }Poor {Pair {Very poor}Good {Good {Poor {Good [Poor. 
Harriet Variant { H | | 
t 
BOE tem nnn nme aseenne Very poor}Poor |Poor {Poor \Very poor}Very poor}Poor {Very poor|Poor. 
Wabek | ! | | } i ! \ | 
| | | | i } ! j } 
87C#: } j i i i ! | | 
Rhoadesennnnnmnnne | POOr }Poor {Poor \Very poor|Poor {Poor {Poor {Poor lVery 
} | j i H } i | poor, 
| ! | ! { j 
Daglum---<~ anwnnee | Pair {s 090 [eae [eee poor | Poor uae poor|Fair preky poor|Poor. 
8 Bennnmacnnnnnnwn nce {Poor {Poo [Fair {Very poor}Good {Good {Poor {Good |Poor. 
Harriet | | j | i | | 1 
| H | ! i i | ' | 
B9E*, | | | i ' } i } } 
Ustorthents | | | H H | i { i 
| ! 1 \ ! } | | | 
JOC mmm enna nnnnn a--=-|Good \Good {Good {Fair {Poor {Very poor}Good \Very poor{Fair. 
Williams | I | | ! ! | i 
' | | H H i i | | 
91, 91 Bannnnmennn --|Good |Good {Good }Good 1Good [Fair {Good }Fair {Good. 
Straw | H | i | H | i H 
| | | i } i | \ i 
92B*: | H | ! i i i | 
NOONaN-mmmnmennn ne {Poor {Poor \Very poor|Very poor|Poor {Very poor|Poor {Very poorVery 
| i | | H i | poor. 
| | H ! H } 
Williams-o------nn [eoes ig Xe) eee {Fair {Poor ee poor |Good pend poor|Fair. 
QB anannnnmanmannnan }GOOd [Goo {Good {Fair !Poor iVery poor{Good \Very poor}|Good. 
Falkirk | | { | i | | 
| ! { H { i i | | 
QU ame mnn nnn namenmn | Good {Good {Pair \Fair }Poor {Poor {Good {Poor {Pair. 
Makoti j ! i ! i | i I ! 
I | } i | i | | j 
95#: | | | | | | i i 
Flaxtonenanameene ao }Fair jeses aga [exe peeee [Nery poor|Good Can poor|Fair. 
WilliamSnqaennnnnnn {Good [ene epee ee \Poor headees poor |Good pare pace ners 
t 
96, 96Bennwn newonene }Good {Good {Pair Good }Poor {Very poor|Good {Very poor}Fair. 
Grassna | | | | i i | 
| | | i i | H } | 
97B, 91Cannnnn anonne | Pair |Good {Pair {Fair {Very poor}Very poorj}Fair {Very poor{Fair. 
Sen | | j | { j 1 | 
| | } ! { i i i | 
gsEf: { | | ! } ! | 
Ringlinge-rennnenm {Poor eee jeeee eset iVery Poon NOEY es ae Bere Eanes 
1 
Cabbarwnnnnnnnn wwe |Very Beer yest is gg ieee --- | ann {Poor non {Fair. 
100B, 100Canmmmannwn {Good {Good |Good {Fair {Poor iVery poor}Good fVery poor{Fair. 
Amor { | t i H | i ! 
| i | ! | ! i ! | 
101 Cennmnne meeneene {Fair \Good |Good {Fair {Poor ‘Very poor|Good \Very poor|Fair. 
Parshall 1 | | 
1 


| j i 


See footnote at end of table. 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--~Continued 


water 


wildlife] wildlife} wildlife 


| j 
Shallow Openland! Wetland |Rangeland 
1 


peer leer 
{Good 
{ 
H 


poor }Good 
poor Reed 


poor }|Fair 


poor|/Fair. 


Isoge: 


t 
1 
poor}Fair. 


peenizerts: 


poorjFair. 


ee Potential for habitat elements. CS Pobential as habitat for==_ 
Soil name and | j } Wild = | | { | 
map symbol { Grain | Grasses | herba- } Shrubs | Wetland 
} and seed} and { ceous } i plants 
H | H | 
V0 2eannmnnnmnnnnnnna {Good }Good {Good {Good {Poor 
Bowbells } H i | 1 
| | | | | 
104 wnnnn shen nnanee ‘Good }Good }Fair !Good {Poor 
Magnus | | | { | 
i i } H i 
1084: | } } i H 
Belfield-nn-nnenan {Fair {Good {Fair ree 1 Poor 
! ! 
i] f] 
SUP aWenennmnnmnnnn {Good eons pees poe 1Good 
1 
109B*: | | | i | 
BOWDE LL 3 enn nmnnnnn \Good {Good {Good {Pair iPoor 
} H H i ! 
Zab lenonnnemnnnann | Fair }Good eebeg iFair poe 
3 1 i 
110Be-annnm aaboencas {Fair {Good {Fair {Poor {Poor 
Belfield ! } | \ 
| ! i | ; 
111", } H H H | 
Pits } | i j i 


{ 
i 
i 
i 


Sa a a ee 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS 


[The symbol < means less than; > means greater than. Absence of an entry means data were not estimated] 


{ | {Classification |Frag- | Percentage passing | { 
Soil name and {Depth} USDA texture |} i {ments | gieve number-~ {Liquid | Plas-~ 
map symbol f H } Unified i AASHTO | > 3 1} } Limit | ticity 
oe ae ee ee ee ee 
1 i 
Jw m meee mee merce eevee ! 0-16j)Si1t loamen-n--- {CL=ML, fA-4, An6} 0 $100 $ 100 [90=100}70=90 | 25=40 } 2-10 
Parnell H i } OL, CL } | } i ! | i 
$16-43/Clay loam, BeLeyICL, CH fA~7 1 oO $ 100 §95-100}90~100}70-95 | 40-40 | 20-50 
H | clay loan, | | ! i ' | | i } 
| ! silty clay. | { | H H i i | ! 
143-60}Clay loam, silty{CL, CH jA~6, A-7] 0  $95=100}90-100180-95 {70-95 | 30-80 | 15-50 
{ | clay loam, | | | H H H i | i 
H silty clay. ! | | 
1 ! 
Zammannnannnaman na ~}| 0-164Silt loam, loam {CL, CL=MLJAw4, Aw6{ O=-2 | 100 | se-taataesien youn | 20-40 | 525 
Tonka $16-38{Silty clay loam,|CH, CL JA-6, A-7{ O-2 $f 100 $95-100$90-100}75+95 | 35-55 | 15-35 
i | clay loam, { { j | i | | i 
i | clay. | { } H | ! | 
$36-60f/Silty clay loam, {cL {A~6, AwT} On3 $ 100 [95-100] 90~ 100}70- 90 $ 20-50 |} 10-30 
Hl | clay loam, H | | ! | ! i ! | 
{ | i i | ! i ! i i | 
3D*: \ ! | | { H | ! | } | 
SeroCOnnnannnnnnn -{ 0-3 {Loamy fine sand {SM {A-2 a) $100 | 100 $50-75 115-30 | --- {| NP 
| 3-60{Fine sand, loamy{SM {A~2 $ 0 4 100 4 100 {65-80 {20-35 }| --- | NP 
H | fine sand, ! | | H I ! } | | 
{ { loamy sand, | | { | | ! | | | 
j | | i i i i | 1 | { 
Telfernannnnnnnnnn} O-10{Loamy fine sand |SM {A~2 $ 0 $100 |} 100 {50-80 415-35 | --- | NP 
}10-60/Fine sand, loamy|SMm }An2 $ 0 $100 $ 100 $50-80 $15835 | maw | NP 
| | fine sand, } | | ! I | | | | 
! i ! | | H H | H | ! 
3E*: i H | } { j ' ! i i 
SCPOCOmmanannnnnnn } 0-3 {Loamy fine sand |SM {An2 $ 0 $100 § 100 $50=75 $15"30 | mae | NP 
| 3~60)Fine sand, loamy{SM {A=-2 | 0 $100 | 100 $65=80 $20-35 | wa— 4 NP 
| | fine sand, i | | } } | | | | 
| } loamy sand. ' { ' { { \ H ! } 
{ | i | } ! i | ! | | 
iil ae ae ad eat 
1 
Genmnnanannnnnonann| On60{/Silty clay, clay|CH \A~7 $ 0 $100 }$ 100 {$90~100175-95 } 50-70 | 25-45 
Dimmick H | | i i i ' i 1 j | 
} } i i } ! { | ! ! } 
[nonnnmamnamnannnan! On20/Silty clay loam {CL {A~6 an) $100 | 100 {90-100}70-95 | 30-40 } 10-15 
Straw $20-46{Loam, silty {ML, CL fA~4, A-6{ O $ 100 } 100 485-100}65-85 | 30-40 | 5=15 
H \ clay, clay i { | ! { i j } 
| } loam, | | ! ! | i | i 
146~60{Loamy sand, fine}SM }Aq2 } 0 | 100 $ 100 $55+70 415-30 | o-- | NP 
oe ee cc 
8, 8B, 8Cannnnnnnnn | O-12}Silty clay loam |CL {An6, AnT| O | 100 |} 100 $95-100185-95 | 20-45 | 10-30 
Grail $12826{Silty Clayerwnen {CL | AnT7 , 0 {100 $ 100 $95-100)90-95 | 40-50 | 20=30 
{26-60}/Loam, silt loam,{CL, CL-MLjA~4, $ 0 $100 § 100 {§85-100}60-95 | 20-50 | 5-25 
} | silty clay | } An6, = | | | } ! ' i 
i | loam, } A=7 | | i } ! I i 
! | { i j | | i H | | 
9B, 9Cnnnnennn wanna} 0-38/Silty clay loam {CL, CH |fA-6, A-7} 0 | 100 $ 100 |90-100}85~95 | 30-70 | 15=45 
Regent 138-60{ Weathered { | | | i \ | | | 
[ee ee ee ee ee ee 
1 
LOnnanannnamnnnanne! O-8 |Silty clay loam {CL JA-6, Am7} 0 | 400 | 100 495=100}85-95 $ 30-45 |} 15-30 
Savage {| 8-60{/Silty clay loam,{CL, MH | A-7 a) { 400 $ 100 $95—100$85=95 | 40870 | 20845 
ode er ee eee eee 
LU Comnnnnnnnnnnnnnn { O-4 |Silty clay loam {CL |A-6, Aw7} 0 { 100 $ 100 |90=100}75-95 } 30-50 {| 15-30 
Cherry { 4~36{Silt loam, silty{CL }An6, An7T{ 0 |} 100 f$ 100 [90-100$75-95 | 30-50 | 15-30 
| | clay loam. i | i H | | ! H 
{36-60|Stratified loam |CL, CH, |A-4, ' 0 { 400 |} 100 $85-100}60-95 | 20-60 | 535 
| } to clay. | CL=ML’ | A~6, | | j | ! | H 
| | | | Ax7 ! | i | | | { 
| | | | ! i H } i ! 1 


See footnote at end of table. 
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


gee nein ieleye oe 
} | | 


i | i__Classification jFrag= | Percentage passing i | 
Soil name and {Depth} USDA texture } | {ments |___adeve pumbers= ___iLiquid | Plas- 
map symbol H | } Unified { AASHTO } > 3 i | j | limit | ticity 
H ears 4 10 {| 40 200 index 
in Pet Pet 
! i | | i | / H i } ' 
Ti news emeeobewe { 0-8 {Silty clay loam }ML, CL, jA-4, $ 0 $ 100 } 100 $85-100}60~95 | 20-45 | 3-28 
Havrelon H | { CL-ML | A-6, | | | i | | j 
{ | | | AeT | j | i H } | 
{ &~60|Stratified silty}ML, CL, {a-4, $ 0 $100 |} 100 485~-100}50~-80 | 20-45 | 3-28 
| { clay loam to {| CL-ML | A~6, H i H } t H 
{ { very fine sand. | An7 : i H 
? ? q ! 
[jannnnnnne aennenen 1 0-60/Silty clay, clay}CL, CH |A-7 4 0 $100 |} 100 |90-100}80-95 | 45-70 } 25-40 
Lawther | { } ' i ! ! | ! I i 
{ | i | } | ! | | | | 
ft eee } 0-4 {Silty clay loam ICL 1An-6, A-7T$ O $ 100 } 100 $90~100170~95 | 20-50 | 10-30 
Heil } 4-60|Silty clay, 1CH {A~7 $ O | 100 $ 100 $90-100}75-95 | 50-70 | 25-45 
| } clay, silty i ! i i ! H ! t | 
H j clay loam, H i i | ! ! H | H 
i | | | | | | i H H | 
ZO nmnnnnnnnmenn wane} 0-8 [Silty clay---... ICH, CL |A+7 4 9 |} 100 $ 100 {$95-100}80-95 } 45-70 | 25-50 
Lohler } 8-60{Silty clay, {CH, CL 4$A-7 $ 0 $100 $ 100 $95~100}80-95 | 45-70 | 25-50 
H } clay, silty i ! H | ' H ! | j 
{ } clay loam, H | } H H H ! ! | 
j H | | | | | i \ } 
2 [Benen nnn nnn nnn { 0-24{Loamy fine sand {SM {An2 an) $f 400 | 100 {50-75 {15-30 | --—- | NP 
Lihen }24~60|Sandy loam, {SM {Aew2, AwH} O | 100 $ 100 [55875 |20"40 | ane | NP 
| } loamy fine | i | | ! i | ! i 
| { sand, loamy | i | ! ! i } | } 
i } sand. j i } | { i H i } 
1 | j j | ! | | i | 
2 [Derm crerereres ererereres oven --| O-10}Loamy fine sand }SM |A-2 an) { 100 $ 100 $50-80 $15-35 | --- | NP 
Telfer $10-60}Fine sand, loamy |SM {An2 1 0 | 100 $ 100 {50-80 §15-35 | wm= | NP 
i | fine sand. I } H | ! i } ! } 
| \ i | | | | i | i | 
22B, 22Dennnnnnnn --| 0-30}Loamy fine sand {SM {Ao2 } 0-1 $95-100}95~100}50-75 $15-30 } w-» | NP 
Kren 130-60j{Clay loam, loam,{CL, ML, {A-6, 1 0-5 = $95=100}95~100/85-95 60-80 } 25-50 | 3-28 
! } sandy clay 1 CheML’ | Ae, = | | i | | 
| | loam. | { And | | j } } j } 
i } | } } | ! i ! H i 
27, 2] Bennnannnnnnn } 0-30{Silt loam------- 'ML, CL =f A~4 $ 0 | 400 §$ 100 $90~100}80-100$ 20-40 | NP=10 
Mandan $30-60/Silt loame------ ae CL ied 0 ! 100 100 ee Bes bas 100 20-40 | NP=10 
Bbanawnncnnn aenennn| 099 |SE1t Loattnnneanee|ML, er } o | 100 }$ 100 }90- 100} 70- 90 $ 25-35 | 5-10 
Wilton | } } CL-ML, } | | | } j i 
j j 1 CL | i | ! H i | 
aca ee Loatnnnennnn IML, peek 0 100 100 te ~100|70- 90 25-35 5-10 
| { } j | } j | \ | 
| j fA~4, } 0-5  [90-100}85~100) 80995 }60-80 } 30-50 | 5-25 
| | } An6, =f | } j | \ \ 
{ | \ A~T7 i | i i H ! { 
| | j | | H | ! { i 
26B*: | | } | | ! i } ! t 
TEMV i Kenn mnnnnn nen } 0-11} fAn4 } oO | 100 }$ 100 {$90-100}70-90 | 25-40 | NP-10 
111-27} }An4 f 0 | 100 $ 100 |90-100}70-90 | 25-40 | NP=10 
127-60|Clay loam, loam |ML, CL, {A-6 } 0-5 = [95-100}95~100}80-95 }60-80 | 25-40 | 3618 
| | { CLeML | | ! | } H i 
| } } | | i j j j \ 
Williamg-------.-- } 0-6 {Silt loameneanee{CL, ML  fA-4, } 0-5 {95-100195~100}85-95 }60-90 | 25-45 | 3-20 
H | | } A=6, | ! | | j \ 
| | | | AnT | { } | i | ! 
| 8-24}Clay loam, loam {CL }A-6, A=T} O-5 |[95-100}95-100}80-95 {60-80 | 30-50 | 10-30 
p2urbOl cey loam, loam {ee haa A 0-5 joer ina aor leol reste [posse 1 30-50 10-30 
! t 
28c*: | j | { ! | Hl ! | 
Temvik-~ | And } 0 $ 100 $ 100 $90~-100}70-90 $ 25-40 } NP-10 
| }An4 1 o {| 100 { 100 $90-100}70-90 } 25-40 | NP~10 
{ , |Aan6 } 095 | $ 25-40 | 318 
i | 1 j ! ! 
| } 1 | ! i 


See footnote at end of table, 
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


{ to silty clay | CL-ML 
loan. 


yo range DO Pe OSM ERS BSSURET 
| i |_ Classification jFrag- Percentage passing | 
Soil name and {Depth} USDA texture | i {ments eee areye Cauper se a “Whaat } Plas- 
map symbol | { | Unified i AASHTO } > 3 i ] | { Limit | ticity 
; 5 \ 
,in | | ! } Pet | } | i} Pot | 
i } } } i | } | | j i 
28C#: | H | \ ! { H } ! | | 
Williamgenennennnnn| 0-8 {Silt loamenennam{CL, ML {A-4, $0=5  $95-100495-100/85-95 $60-90 | 25-45 | 3-20 
} { | 1 Anb, H { H i ! } | 
| { | | AnT j } { i ! | 
| Be24}Clay loam, loam }CL 1A~6, A-7T} 0-5  $95=100495-100} 80-95 {60-80 | 30-50 | 10-30 
nse ae lay loam, loam ie A-6, ae 085 pes a ae $60-80 30-50 10-30 
: 
35C#, 35D#: | } { | H ! | i 
AMOPmannenmmenname | 098 |LOatnnnnnnncnnnn IML, CL, fA-4, Aw~6G} QO |} 100 4 100 leoniealeexes } 25-40 | 3-18 
| i {} CL-ML i i ! { } 
| 8-32{Clay loam, loam,{ML, CL, |jAx4, f oOo } 100 $ 100 $75-100}50-80 | 20-45 | 2425 
t | fine sandy { CleML) of Ae 6, H i ! | { | { 
| { loam, { | A-7 | | ! ! { ! { 
|32-60|Weathered | | | } | | | ! | 
| { bedrock. \ ! { } | | | i | 
| | | | | | | i | j | 
WOPNEP enn nnn nnn } 0-8 [beastenancnr sear eee lees Ase 0-5 pee aa ieee | 25-40 5-20 
cL, 
| | } sM-sc, | | ! | ! | ! ! 
H | SC | | | { ! | ! \ 
} 8-17|Loam, very fine |CL, CL-MLIA-4, 1 0-5 $90-100}85-100}80-95 {50-90 $ 25-50 } 5-25 
| { sandy loan, i { A-6, | | | | | j { 
j } clay loam. } } AT | ! { i } { H 
117-60|Weathered { i ! Hl | H | | ! 
ee a ee ee ee ee 
1 
36, 36B, 36Comnnmnn$ O87 [Loattinnmnnnannnne|CL, ML fa-4, § Qn5 $95-100}95-100}85-95 }60-90 | 25-45 } 3-20 
Williams | } A-6, i ! | | | } H 
| H | | AeT j } | } j ! H 
{ 7-26}Clay loam, loam {CL \A-6, AT} O-5 |95-100|95-100}80-95 $60-80 |} 30-50 | 10-30 
penned iehee loam, loam ice oes ae 0-5 aad -10 nee PADOLROr 22 Nae 30-50 10-30 
3808: | H | i | H | H i 
Williamgewecenennee| 0-6 |Loameeneneemnnee{CL, ML JAH, } 0-5 $95- pant apaboiuecas {60-90 | 25-45 } 3-20 
| H | } A-6, | ! i ! j i H 
{ | | | A-T | } | | | | H 
{ 6-18|Clay loam, loam {CL }A-6, A-T} O+5 $95-100195-100}80-95 }60-80 | 30-50 | 10-30 
[see of olay loam, loam ie [pre A-T} 0-5 alba ce lee [80 95 posto 30-50 10-30 
1 
Zan Leewnnnnnnncnne | 0-5 | Loamenanmcnemncee {CL }A-6 1 0-1 $95-100}95- rn tens 95 455-75 | 25-40 } 10-20 
cas loam, loam ie ae 0-1 ae ae a enere 25-40 10-20 
38D*: | H | i | | ! H | | 
Zah Lenn ene ee we} 065 |Loamncnnnncnnnne {CL }A-6 f 0-1 lea toptyssaae iad 95 |55"75 | 25-40 | 10-20 
5m ga as loam, loam oh ee 0-1 peter Tue eae -95 poeee 25-40 ! 10-20 
Williamg----- cians 0-5 pegauennr i eho ML taree | 0-5 [22 Secs ha -95 peoeee | 25-45 | 3-20 
A- ’ 
I | I | A-7 } { | | { } i 
| 5-15}{Clay loam, loam {CL }A-6, A-T} 0-5 $95-100}95-100)80-95 $60-80 | 30-50 | 10-30 
pane [rey loam, loam oe (eres ‘on 0-5 195- De a ag eae 30-50 10-30 
! 
BBEenn nn nnennnennnn } 0-5 |Loameeennnnnee ne |CL JA-6 $ O-1 {95-100$95-100}80-95 $55-75 } 25-40 | 10-20 
2ahi 5- Be a! loam, loam i Ce O-t eae OO ements -95 iseea0 25-40 | 10-20 
1 
YQennnnnnemnnmncnen | On8 [LOaMernrnnneenne|[ML, CL, fAn4, An6} O | 100 400 |e5-95 160-75 | 25-35 | 3-13 
Shambo | } CL-ML 4} { } ! H } } 
} B-24tLoam, silt loam,|ML, CL, |A-4, A-6} 0 | 100 {| 100 485-95 j60-75 | 25-40 | 3-18 
| } clay loam. } CL-ML f | H H | | | 
etee Se loam }ML, CL, jan4, A-6} 0 100 100 $85-95 [Ont 25-40 H 3-18 
1 t 
\ ! j | | | } 
| | i ! | t i 


See footnote at end of table. 
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS~-Continued 


| i ] Classification TFrag- | Percentage passing ] 1 


Soil name and {Depth} USDA texture | | 
Map symbol | | Unified | AASHTO 
{ In 
| | j | 
HO Bewnne cel etter ] 0-8 | Loame-cnenene wre {ML, CL, fA-4, A-6 
Shambo | i | CL-ML 
| 8-24}Loam, silt loam,{ML, CL, fA-4, A-6 
| | clay loam. | CL=ML i 
{24-60}Stratified loam {ML, CL, fA-4, A-6 
i {| to silty clay {| CL-ML i 
| { loam. | H 
| | | | 
Y [Be wmmenmmennnnnne | 0-17 | Loamennnmnnnnnnn {ML fA-4 
Parshall 117-60}Fine sandy loam,|SM, ML bA-4, A-2 
| | sandy loam, { H 
loamy sand, | 
UZeemmecnennnenmanan | 0-60{Silt loamennen--{CL {A-6, AT 
Colvin } i 
i i 
WH, YUB, Ya Comm nnn [ 0-10} Loamn-mnnnnnnnne {ML }A-4 
Arnegard $10-39}Loam, silt loam,|ML, CL, |{A-4, A-6 
i { clay loam. 1 CleML | 
139-60|Fine. sandy loam,|SM, ML, |A-4, A-6 
| | loam, clay | CL, sc } 
! } loam. | | 
} ! | i 
Y]oneennnnnenennnn= | 0-8 |L0atnnerneeeeeneafML, CL, |An4, 
Havrelon } j { CL-ML { A-6 
| i i | A-7 
} 8-60|Stratified SiltyJML, CL, {fA-4, 
{ | clay loam to | CL-ML { A-6 
\ | very fine sand.] A-T 
DF lemmmmmemmmnme meee } O-20/Silt Loamenneennn|CL=ML fA-4 
Straw $20-46j{Loam, silty IML, CL fAe4, A-6 
| | clay, clay H | 
| } loam, H 
{46-60}Loamy sand, fine}SM {Aq2 
| | sandy loam. | | 
5 Zo reremmamnnnnmnme} O-10/Loam, very fine |SM, ML {A-4 
Banks ! sandy loan. i 
$10-60]}Loamy fine sand,|SM, SP-SM|A-2 
| { fine sand, { 
sand, i | 
5 Beene mo meeneene -{ O-?7{Fine sandy loam {SM JA-2, And 
Lihen 117-60}Sandy loam, {SM {A-2, A-4 
! | loamy fine ! ! 
| | sand, loamy | | 
| | sand. | ! 
H | i i 
55B, 55 Comme weeeee| O-34|]Fine sandy loam }SM, ML JA-4, Ae2 
Vebar 134-60|Weathered | 
| bedrock. 
5 6 Bee mmmen ne weneee| O-13]Fine sandy loam {SM, ML fAqwy 
Lefor 113+34}Sandy clay loam ,{Sc, CL }a-6 
| loam, clay 1 i 
Hl { loam, H ! 
134-60|Weathered | i 
i | bedrock. | ! 
! | | | 
5ODannnn eteteetetatane o--| O-13{Fine sandy loam ISM, ML fA-4 
Lefor 113-34{Sandy clay loam,j}SC, CL fA-6 
{ loam, clay H i 
} loam. i | 
134-60}Weathered H i 
bedrock. 


See footnote at end of table, 


Iments | sieve number-- [Liquid | Plas- 
>3 | { { | | limit | ticity 
inches 4 10 ho 200 index 
Pet | i Pot |} 
i } } H | j 
0 | 100 | 100 jeera2 (ona | 25-35 | 3-13 
0) | 100 100 eee 160-75 25-40 3-18 
O $ 100 $ 100 [85-95 [60-75 | 25-40 | 3-16 
| i | ! j i 
{ ! | H H H 
| I | ! j | 
O $ 100 $ 100 {85-95 $60-75 | 20-40 | NP-10 
O | 100 § 100 {60-85 }30-55 | --- | NP 
! ! { i | | 
! ! i | | | 
! ! | H | | 
i) 100 100 a WOLeDe?? 25-50 11-30 
j | i | i | 
0 $100 |$ 100 {$85-100}60-90 } 25-35 | NP-t0 
) 100 | 100 [eereoeiet0 20-40 3-15 
J 
O §$ 100 } 100 $70-95 J40-80 | 15840 | NP@=15 
! | | { | | 
} j | | ; | 
j | H H H ! ; 
0 | 100 100 PeprenOh ene pe 20445 | 3-28 
H } | | i | 
O } 100 f 100 $85-100}50-80 | 20-45 | 3-28 
| j | | j | 
H j ! i ! | 
! j | ' } | 
0 $ 100 }$ 100 §$85-100}60+-90 | 20-30 | 5-10 
O $100 | 100 §85-100)65-85 | 30-40 | 5-15 
i j i | j ! 
{ | | | | ! 
O $100 }$ 100 {55+70 $15=30 | m= | NP 
! | | j | | 
! | i | { | 
) 100 100 pore | }45"75 20-40 NP-10 
Oo $100 |} 100 }$50+70 leases { -e= | NP 
! | | | | 1 
i ! { ' | { 
! H ! i | i 
0 $100 | 100 465-80 |25-50 | w-- | NP 
Oo $ 100 }$ 100 $55-75 [20-40 | --- $ NP 
i | Hl j | | 
i } j i | | 
! I | j | } 
{ | H } | } 
O $100 }$ 100 $60+85 $30-55 | --— 4 NP 
! | } ! | i 
! j { ! | ! 
t | H i ! ! 
O } 100 | 100 $70—85 {40455 | 15425 | NPw5S 
Oo f§ 100 §$ 400 480-90 435-55 | 20-40 | 10-25 
{ | ! j | } 
! i i | | ! 
' | H j 1 ! 
I ! } H 1 ! 
| | | ' j j 
QO |} 100 4 100 $70-85 $40-55 $ 15-25 } NP-5 
0 $100 }{ 100 480-90 jonee { 20-40 i 10-25 
i | ! H 
| i 1 | | 
H | ! i H 
} | ! | | 
i { H ! ! 
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


| i |_ Classification |Frag- | Percentage passing H ] 
Soil name and {Depth} USDA texture | | {ments }____ ss sieve number-- ss fLiquid | Plas- 
map symbol | } | Unified | AASHTO | > 3 } ! { { limit | ticity 
i | t inches y 10 4O 200 3 index 
iin | | } Pet | I Pet | 
| i | ' i i ! | | i 1 
57B, 51Coceneenneee| O-11}Fine sandy loam |SM, fA-4 ! 0 $100 $ 100 $70=85 f40—55 | <30 | NPWS 
Flaxton }11-28|/Fine sandy loam |SM jA-2, Awd} 0 $100 | 100 460-85 |30845 | <30 | NP-5 
eae as loam, loan [obs iiss | 0-5 ea (ccaan pe 95 [eer | 25-45 | 5-25 
Aq ’ 
! i | | A-7 i H H | i i i 
! } | ! } | | | ! } i 
58B*, 58C#, 58D*: | H | j ' | ! { ! } ! 
Plaxtonerececeenee} O-11}/Fine sandy loam |SM, ML pany { oO {100 §$ 100 $70+85 $4¥0—55 | <30 | NPH5 
111-28}Fine sandy loam {SM {A-2, A-4} 0 $100 $ 100 {60-85 }30-45 | <30 | NPH#5 
128-60}Clay loam, loam {CL, CL-MLIA-4, 1 0-5 $95~100}95-100}85-95 $60-80 | 25-45 | 5-25 
| ! | } a-6, | | i | ! { } 
i } | | AwT i | i | } ' | 
| H | ! j i H | ! i } 
Williamsq--nnnmneen } 0-5 |LoaMecenencceeee{CL, ML  |jA-4, 1 0-5 |95~100}95-100}85-95 }60-90 } 25-45 | 3-20 
! } An6, | | i | } H i 
{ | } | AT | | i | ! | i 
| 5-20}Clay loam, loam |CL fA-6, A-7E 0-5 195-100}95~100| 80-95 $60-80 | 30-50 | 10-30 
Ler On ese loam, loam ise eee Pz 0-5 aes nines aaa ages | 30-50 10-30 
, 
5 Beene nnemn ewnece| O-17}/Fine sandy loam {SM, ML \A-H, An2} 0 1 400 $ 100 $60-85 [30-55 | e--- | NP 
Parshall 117-60{Fine sandy loam, ism. ML fa-4, A-2] 0 $4100 $ 100 [60-85 $30+55 | we— $ NP 
{ | sandy loam, ! t { Hl | } } j 
a ee ee ee ee 
62Besmnnsacnncacase { 0-6 {Fine sandy loam |ML, SM, [A-4 1 0 {100 3} 100 $60+95 $35-65 | 15-25 | NP=5 
Velva ! i { CL-ML, | i | } } | | | 
| ! { sM-Sc | ! | ! H } | j 
{ 6-60}Fine sandy loam, }ML, SM pAn4 an) $100 §$ 100 470-95 430+75 }| 20-30 | NP-5 
| } loamy fine H ! ! i | H | | 
| { sand, loam. | | ! | { ' i | j 
| H | ! j ! i i } 
OT temmenecncnmnnnne} O-20)/Silt loam, loam {CL-ML bawdy ' 0 $ 100 {$ 100 4$85-100}60-90 | 20-30 } 510 
Straw {20-46}Loam, silty {ML, CL fA-4, A-6} 0 { 100 $ 100 $85-100}65-85 | 30-40 | 5=45 
\ { clay, clay | | } } } | | | 
H } loam. H ! | H | | } j 
\46-60}Loamy sand, fine{SM fA-2 $ O |} 100 $ 100 455-70 $15-30 | --- | NP 
ada a ae ee ba ee ee 
[1Beceencemncmecnan| On6 [LOaMennceeennmne|ML, And, An6} 0 } 100 | 100 $85495 [65-85 } 20-35 | 5-20 
Searing H i } CLeML, | { } i | } I 
| ! } CL } H | j } H i 
{| 6-18}Loam, clay loam, {CL {A-6, A-7} 0 $ 100 f 100 laschoureeses $ 30-45 | 1025 
i } silt loam, } ! ! ! ! ! { 
118-28}Loam, channery |ML, SM, fAq2, } 0-5 $60-100}40-80 435-75 |30-65 $ 20-35 | 3-15 
| { loam. } CL, SC { Aed, H } i i ! H ! 
! ' i { An6 ! i | j | i | 
|28-60}|Weathered | | ! | 1 ' | { { 
' | bedrock, } ! } j | j | | | 
! H } ! j | ! | H } ! 
T1C#: } i | | } { | j | «, 4 ! 
Searinge---en- women] 096. JLOaMennmmnnnnnne (ML, fA-4, A-6} 0 { 100 | 100 [85-95 [65-85 } 20-35 } 5-20 
j | | CL-mML, $ | ! i | | i { 
| H } CL H H i | | | ! ! 
| 6-16{Loam, clay loam, {CL {A-6, Ae-7} 0 | 100 | 100 445-100}65-85 } 30-45 | 10-25 
' } silt loam. } ! | | | H ! 
\16-24}Loam, channery |ML, SM, {A-2, $ 0-5 }60-100}40-80 $35-75 {30-65 $ 20-35 | 3-15 
} } loam. J CL, SC { A-4, | | | | | i | 
} i ! { A-6 i } 1 | | } j 
}24--60}Weathered H ! H ! | ! | { i 
f } bedrock, ! i ! | | | | i ! 
! | } | ! t | ! } ! i 
Ringlingeccereneoe| 0-15|Channery loam---{|GM tA-4 1 0-10 $60-70 {50-75 }50- ee 135-50 } 20-40 | NP-5 
}15-60}Fragmental {Gp fA-1 180-90 [15-25 | 5-10 f 0-5 | O | wee $ NP 
| | material. | 1 | ! } } } | | 
I ! ! { ! ! H H i H H 


See footnote at end of table. 
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Percentage passing ! 
sieve number--~ [Liquid }| Plas- 


Classification  |Ffrag- 


| Hl | 
‘ —Glassification 
Soil name and 1Depthi USDA texture } ! 
| i } 
i t 


? 
map symbol Unified | AASHTO } > 3 } | Limit | ticity 
inches 4 10 | 40 200} index 
In } Pet H Pet + 
| i ! | ! ! ! t H i } 
77¢c* H | H j ! i i H 1 i 
BOWL Een mmnernnnn 0-5 eed Pee eme men Pel CL, es AnH} 0 100 aad yee | 25-40 | 3-18 
CL=ML 
{ 5-22) Loamecen- Cletatatatatel ICL, ML, fA-4, A-6) 0 $100 $95-100}80-95 {60-80 | 25-40 | 3-18 
I } CL-ML ! ' ! { ! I 
{22-60|Sand and gravel |SM, fAa1, ! oo 140-80 $25=75 [15-70 | 5-30 | <30 | NPS 
\ } SP-SM, } A-2, H H H ' 1 ! j 
} j | GM, 1 A-3 1 i i } | t i 
! i } GP-GM sf 1 ! ! H | ! i 
t i | ! ! ! | | i } } 
Matelsiopencryareen| 0-7 igpeuenyy sandy eo peel aie 0-1 acaba Sacral asec tae oe NP 
loam. i 
{ 7-13'Gravelly sandy {SM, GM HAe2, An} O-t $50-100$50-95 }50-65 {20-40 f --- | NP 
| | loam, gravelly | | i i Hi t H i { 
} { loam, gravelly | } } i H t | H H 
\ | coarse sandy | A i { | j | ! ! 
‘ } loam, | ! ! i ! | | i | 
$13-60}Very gravelly ISM, SP, fant, Aw2} O-1 $50-100}50-95 110-40 | 2-35 | --- | NP 
| | coarse sand, } GM, GP | | | { t | H H 
| | gravelly loamy | H j j | 1 | i | 
{ { coarse sand, ! { H ! H | | | ! 
| } sand, | | | } | t | \ } 
} H | H } H H H | i ! 
78B*: | ! | ! | \ | ! { ! | 
Noonaneonnn- nomen { Q-9 }Fine sandy loam |CL, CL=ML}A-4, A=6} O-1 [95=100}95-100]80~95 [55-75 } 20-40 $ 5-25 
{ 9+-294Clay loameeennne}CL, CH [fAe6, AnT} O-1 |95-100}95-100}85-95 }65-80 | 25-60 } 10-35 
eer eoee clay loam [eee a are 0-1 Pg as ae pias | 25-50 5-25 
A- 1 
} j | | A-7 H I | ! ! ! i 
| | i ! j | } | { | 
Flaxtonenennmcenee| O-tt{Fine sandy loam |SM, ML fA-4 f 0 1 100 | 100 470-85 }40-55 $ <30 $ NP-5 
}11-38}Fine sandy loam |SM JAw2, A-4} 0 $100 | 100 $60-85 [30-45 $ <30 $ NP-5 
{38-60}Clay loam, loam |CL, CL=ML}A-4, 10-5 $95=100]95-100}85-95 }60-80 f 25-45 | 5-25 
| { | } A-6, { | | } j } j 
i | i { A-7 i ! i ! j i i 
| H t | i ! | H j i j 
T9B, 19Cenne- woe } 0-7 {Silty clay-----«{CH [A~7 $ 0 |} 100 } 100 $90-100}75-95 | 50-75 } 25-50 
Moreau | 7-2t}Clay, silty clay|CH }A-7 f oO |} 100 | 100 }90-100}75-95 | 50-75 } 25-50 
\21-28}Clay, silty clay}CH }A-7 { Oo |} 100 $ 100 $90-100}75-95 | 50-75 } 25-50 
28-60 {Weathered ' | | t ! ! i { | 
} { bedrock. j | i H | ! i ! | 
} i H | | t | } \ i) j 
T9D#; } H | | ! | { } 1 } 
Waydeneweecenennne} O-f2]Silty Clayeeere-|CH, CL |A-7 $ 0 {$100 } 100 $90-100}85-95 | 40-75 $ 20-50 
}12-60!Weathered | | | ! | H ! | H 
i { bedrock. i i | t | | } | i 
} ! | ! ! ! i H | i 
MOP CaUcnncmmemmnmmn | On 7 [silty Clayrenene-|CH {A-7 1 0 $100 | 100 $90-100175-+95 | 50-75 $ 25-50 
| 7-21}Clay, silty clay|CH {A-7 1 0 £100 $ 100 §90-100175=95 | 50-75 | 25-50 
f21-28}Clay, silty clay|}CH }A=7 on) } 100 $ 100 $90-100}75-95 | 50-75 } 25-50 
| 28~60}Weathered { | | ! H ! ! ! { 
| | bedrock. { | | } | ! i | { 
j ! ! ! | i i H i | j 
BL Deemer nnnnnn eee f 0-4 fLoameeene eretetetatal {SM-SC, {Any { 0 $100 | 100 [95-100}45-70 | 25-40 4 5-10 
Cabba | } CL-ML, | i | ! ! i | | 
| 1 SM, ML } | ! i ! ! | ! 
1 4-18 ee silt loam,}CL, ML bA-4, a) $100 {$ 100 |90-100}70-95 | 30-50 | 5-30 
i { silty clay i | A-6, | | i j } i ! 
| { loam, } | A-7 ! ! ! ! t | 1 
}18-60]Weathered | i ' ! i | | } | 
| bedrock. i | | | H | | 
' 
Bl Benennenen aneee en } 0-8 [Lcanennnnernnnrel ese, fa-4 1 0 $100 } 100 $95-100145~70 | 25-40 | 5-10 
Cabba j } CL-ML, | | i ! 1 ' | | 
j {+ SM, ML | | ! i H H | { 
} 8- 16{Loam, silt loam,{CL, ML {A-4, { 0 1100 {| 100 }90-100}70-95 | 30-50 | 5-30 
i { silty clay { } a-6, | t | H | ! { 
Hl { loam, H | A-T | t i i j i i 
116-60}Weathered } ! ! i ! i H ! | 
j | bedrock. ! | i i i j } | | 
i H i H H ! ! i i i 


i 


See footnote at end of table. 
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SOIL SURVEY 


TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


| if i i Percentages passing ! 
Liquid 


loam. 


{ 
Soil name and {Depth} USDA texture | j {ments | 
map symbol t {| Unified } AASHTO } > 3 
| inches 
| a 
87C#: } } ! i ! 
Dagluttq--n-nne nen | 0-7 {Silt loameee----}CL [A-6, A+7{ 0 
} 7-15}Clay, silty {CL, CH JA-+7 f 0 
| | clay, silty ! | 
} ! clay loam, i | ! 
115-60jClay, silty {CL [A-7 an) 
| { clay, silty { ! i 
1 clay loam, 1 
rT ? 
Bbenennnne wemmemenen | Ont {LOaMmnnenencnnenn}ML, CL, JAc4, an) 
Harriet { ! } CL-ML } A-6, { 
! H | Ax7 } 
} 1-20}Clay loam, clay,}CL, CH fA-7, A-6} 0 
} { silty clay. } ! 
}20-60|Very fine sandy {ML, CL, {A-4, { 0 
j { loam, loan, | CL-ML 1 A-6, | 
clay loam. | A-T | 
ogE*, | i { i | 
Ustorthents | | 
t 
Q0Cemmneenernncnnce | 0-7 |LOaflnnnernnncncnn 1CL, ML} AH, | 0-5 
Williams } { t | 
! t i } A-T | 
| 7-26}Clay loam, loam {CL }A-6, A-7} 0-5 
cies an loam, loam hes ae pe 0-5 
91, JI Berrernncnnne 1 0-20| Loameenmcnnnnces | CL=ML fa-4 fo 
Straw {20-46};Loam, silty IML, CL fA-4, Aw6} 0 
{ {| clay, clay H i t 
| } loam, t { } 
{46-60}Loamy sand, fine|SM fA-2 ! 0 
| } sandy Loam. t { H 
| t ! | | 
92B*: i H | H H 
Noonane------— mene} 0-7 [Loammnnennencene }CL, CL-ML}A-4, A=6$ 0-1 
| 7-30}Clay loamen----- fCL, CH fA-6, An7} O-1 
$30-60}Loam, clay loam |CL, CL=ML{A-4, } 0-1 
} H H } a-6, H 
i j } } A-7 i 
} i ! | | 
Williamgeccennnnne b O87 [LOaMmenenencennnt CL, ML fAq4, 1 0-5 
1 A-6, ! 
| AT 1 
| 7-26}Clay loam, loam {CL {A-6, A-7] 0-5 
iia ae loam, loam i lage. a 0-5 
QB ecanenennnnn= none} On (beac cetera aL {And 1 0 
Falkirk 113-18 | Loameneneernenenn iML {An4 1 0 
{18-26}Gravelly loame--{ML, SM JAn4 { 0-5 
{26-60{Loam, clay loam ICL, CL=-ML] A-4, f 0-5 
H | ! } A-6, ! 
j i j 1 A-T } 
! ! } } 
QYornnnecccnnncncnn} O-T1{Silt Loaterrnee-{ML, CL, }A-4, 1 0 
Makoti i | ! CL-ML | A-6, | 
} { i | Aw7 t 
41-22/Silt loam, silty|ML, CL, |A-4, 10 
! { clay loam, | CL-ML } A-6, H 
i | | } A-T H 
$22-60{/Stratified very |ML, CL, |fAq-4, fo 
i { fine sandy loam} CL=-ML | Ae6, } 
! { to silty clay | A-7 H 
} | i H 
H i t ! 


See footnote at end of table. 


Classification 


|Frag- 


sieve numbere-~ 


| 
4 ao} 40 0 
| ! } 
} i i } 
! { ! t 
$100 $ 100 $90-100}70-85 
100 100 {90-1001 85-95 
t ! 
! H H H 
$100 | 100 490-100} 85-95 
t | | ' 
Ete dere Jbs cel 
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$100 } 100 $85-100}60-90 
{ ! i 1 
i { | H 
| 100 \ 100 [eae S00 ae 
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} 100 $ 100 {85-95 $55-80 
{ i i j 
! } | } 
| } } } 
| } t i 
| i j } 
i | ! ! 
Ce a poe 
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| } ! 
eee -100495+100}80-95 }60-80 


95 es es ve 95 160- 80 
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185~ 100/60- 90 
one. 85 
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MERCER COUNTY, 


NORTH DAKOTA 


TABLE 14,.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


T T T_ Classification feesue t Percentage passing T y 


{Liquid | Plas- 


loam to silty 
Clay. 


i 


Soil name and {Depth} USDA texture | i {ments 
map symbol | ${ Unified | AASHTO } > 3 
| In } ! | | Pet 
| | t H ! 
95%: | H } | 
Plaxtoneennennnnne f Oe TT LLOdMme mee mnnneene|SM, ML fAn4 f 0 
}11-28}Fine sandy loam {SM fA-2, A-4} 0 
{28-60}Clay loam, loam }CL, CL-ML{A-4, $ 0-5 
| H ! } A-6, H 
} } | } A-7 } 
} ! ! ! 
Williams----- corre! 095 [Loatanennnnenenen|[CL, ML fA-4, $ 0-5 
! ! | } A-6, i 
| | | | A-7 | 
} 5-20}Clay loam, loam |CL fA-6, A-T} 0-5 
[zoreni cee loam, loam i Hea aot 0-5 
96, 6Bennnnnnnnn w-| O-47/Silt loamen-e--- IML, CL, |Ae4, } oo 
Grassna } i } CL=ML | A-6, I 
i ! | } A=7 t 
}417-60}Silt loam, silty}{ML, CL, |A-4, f oO 
| | clay loam. { CL=ML | A-6, t 
| Le 
OTB, 97Ceneenne ween} 0-5 [Silt loaMereeene|ML, CL, fA-4, Ax6} 0 
Sen | i } CL-ML sf H 
{ 5e3t}Silt loam, silty}ML, CL fA-4, an) 
| { clay loam, i | A-6, I 
| { loam, } | A-7 } 
131-60} Weathered | | | 
| | bedrock. } i i 
| ! | j } 
98E*: | ! | f | 
Ringlingenemennee-| 0-15|Channery loam---|GM J Any } 0-10 
{15-60}Fragmental {GP fA-1 180-90 
| } material. | | { 
| i | | ! 
CabDaemenccnnamenne | On2 | Loamennnnnnnene -{SM-SC, bAH4 1 0 
j { CLeML, | H 
| | 1 SM, ML j ! 
1 2-46}Loam, silt loam,{CL, ML fA-4, {oo 
| | silty clay | A-6, ! 
{ | loam, t } A-7 I 
116-60|Weathered { } ! 
bedrock. | | | 
100B, 100 Ceeenennne| 09-8 |Loamennenee we---/ML, CL, JAe4, A-6) 0 
Amor | { CLeML | { 
{ 8-32}Clay loam, loam,|ML, CL, {a-4, an!) 
| | fine sandy 1 CL-ML { A-6, { 
! } loam. | } A-7 ! 
| 32-60} Weathered | i ! 
H bedrock, | | 
t 
10 1Comeenemenncnnene| 0-17}/Fine sandy loam ed ML fA-4, A-2} 0 
Parshall {17-60}Fine sandy loam,}SM, ML [Ae4, Aen2] 0 
} | sandy loam, { | | 
loamy sand. | 
V0 2nnnnenn eres wn} 0941 | Loatqnnnennnnne -}CL, ML, |Ae4, Ae6] 0-5 
Bowbells i { { CL-ML sf | 
$11~34]Loam, clay loam {CL [A-6, A-7] 0-5 
ae gi geo clay loam |CL [as at 0-5 
TDbewmmcmnnnnnnemnn | J-16{Silty clay loam,}CH, CL 1A-6, A-7] 0 
Magnus { | silty clay. ! ! 
116-29(Clay, silty ICL, CH {Ae7 [0 
} } clay, silty ! i 1 
H { clay loam. { { H 
|ayeo0 iStnekitied silt |CL, CH fae a 0 
! | ! ! 
H | H ! 


See footnote at end of 


table, 


i 
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sieve number--~ 


I i 
| i 
! H 
I 
} 


100 100 $70-85 440855 
100 100 $60-85 $30-45 
95-100}95-100}85-95 }60-s0 


H 
spies a la 
| 


| 
95~-100}95-100} 80-95 
95~100}95-100} 80-95 


60-90 


{60-80 
160-80 


! } i 

100 $ 100 {90-100}70-90 
! H } 
| ! ! 

100 $ 100 $90-100}70-95 
a oe 
i j { 

100 100 jedai0o! 7o-8 
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* See map unit description for the composition and behavior of the map unit. 
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t I { i : Risk of corrosion Twind 
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Soil name and {Depth 
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i Uncoated | terodi- 
! steel I Concrete jbility 
1 


j I jeapacity t f jootential \ H {group 
n In/hr In/in pH Mmhos/cm 


1 t 
H { 
106*: { { 
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t A ! 
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i { 
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iModerate----- [LOWn--------— 
iModerate-~--- {Low---------~ 
! 1 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 16,--SOIL AND WATER FEATURES 


> means greater than] 


See text for descriptions of symbols and such 


The symbol < means less than; 


LAbsence of an entry indicates the feature is not a concern, 
terms as "rare," "brief," and "perched." 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 
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* See map unit description for the composition and behavior of the map unit. 


MERCER COUNTY, NORTH DAKOTA 223 


TABLE 17.--CLASSIFICATION OF THE SOILS 


{An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those 
characteristics of this taxadjunct that are outside the range of the series] 


Soil name 


AMOT ememmmmmmnmammmmmemeee | 
APNG Zar denennnnnceenennnan | 
BaNnkSeonennnennenenennnnne} 
BeLPieldenmenmemnennnnnnenn | 
BOWDEL lS emmmmenennncnnnnenn | 
BOW L@ew ewe m renner mnmcemnnn | 
CAD Damme eee e renner emmnncnne |} 
CREP yommmmmn meee mmmcn mene | 
CONALCNemememmmammnnnnnnmn | 
COLVine mmm mmm mm nn nnmmennme | 
DA ZLUMn nner nernnnmernennnn | 
Dimmickeenmncenmnannnnnnenn | 
PALKirkeomemmmmnmnnnnemnne | 
Plaxtonenenenennencenccnce=|} 
GLAL]lnnmnnmnemmmnnnnnnnnne | 
GPaSSNaeneneene wenn rene nnn} 
Harriet acemnamensmnnnnnnnn} 
Harriet Variantecnanenannn|{ 
HHAVrCLONe renee meee eee nnne | 
Hil enncemeennnnnnnnnmnnen |} 
KP CMlenrenneenemnnmemanemnn | 
LAWENEr meme emma mnnnnnnnn | 
LO f Ofeeencnennnnnnnnnnnnnn | 
LIN CNewmmemnnnnenmnennnnnnn |} 
LODLErememmnnmmne mance mace mt 
MAZNUS emer nce re mereeemnnn | 
MakOtienemencmnnmmene manne | 
Man dannnnennnennnnnnennnnn | 
MOP CAUcemmmm mmm mnnnmnnnn | 
NOON ANme mmm mmmmn nnn ncmen | 
Parnell lennnnnnnnnemmemnnnn | 
PaPrshal lLemnmmmmmnnnnnccnon | 
REGEN temm mem m mene mmmen | 
RNOAd ES em mmm mmecemncmmnen | 
Ringlingeenanencennnenennn} 
SaVAa Gem mmmmnnnanannnnnnce | 
S@AaP IN geceeenncnennnnncnnn | 
SOleewecnennnnnnnnnnnnnnne | 
SOP 0COmm meen nnn nnn nnn nnn nn} 
ShamD0eemmmnemnnennnnnnnne | 
SUP aWeeeemanenennennnmncnen | 
TELE Creernecnnnnnnnnannccen} 
TOMVikemmneennnc mn mnnmnnee | 
TONKaeemmmmnnnnnnnmnnnnnen | 
UStorthent secnnmemenemnanan | 
VOQDaP ence nnn ennennnennnnen | 
VOL Vdeeneennncennnnennecene |} 
WD Keene mmc mnnnnnnnc nnn a | 
Way deinen nnnnnnnnncnennnnn | 
WEPNOPemenmnnmnnnnnnnnnnnn | 
Williamsqo-ennnnnnnnnnnn-n-} 
Wil tONenrennnmnmnmnnnnnnnn | 


LAN lene nr eecernrnnnenennnn! 


Family or higher taxonomic class 


Fine-loamy, mixed Typic Haploborolls 

Fine-loamy, mixed Pachic Haploborolls 

Sandy, mixed, frigid Typic Ustifluvents 

Fine, montmorillonitic Glossic Natriborolls 

Fine-loamy, mixed Pachic Argiborolls 

Fine-loamy over sandy or sandy+skeletal, mixed Pachic Haploborolls 
Loamy, mixed (caleareous), frigid, shallow Typic Ustorthents 
Fine-silty, mixed, frigid Typic Ustochrepts 

Loamy, mixed (calcareous), frigid, shallow Typic Ustorthents 
Fine-silty, frigid Typic Calciaquolls 

Fine, montmorillonitic Typic Natriborolls 

Fine, montmorillonitic, frigid Vertic Haplaquolls 
Fine-loamy, mixed Pachic Haploborolls 

Fine-loamy, mixed Pachic Argiborolls 

Fine, montmorillonitic Pachic Argiborolls 

Fine-silty, mixed Pachic Haploborolls 

Fine, mixed, frigid Typic Natraquolls 

Fine-loamy, mixed, frigid Typic Halaquepts 

Fine-loamy, mixed (calcareous), frigid Typic Ustifluvents 
Fine, montmorillonitic, frigid Typic Natraquolls 

Sandy over loamy, mixed Typic Argiborolls 

Fine, montmorillonitic Vertic Haploborolis 

Fine-~loamy, mixed Typic Argiborolls 

Sandy, mixed Entic Haploborollis 

Fine, montmorillonitic (calcareous), frigid Typic Ustifluvents 
Fine, montmorillonitic Cumulic Haploborolls 

Fine-silty, mixed, Pachic Haploborolls 

Coarse+-silty, mixed Pachic Haploborolls 

Fine, montmorillonitic Typic Haploborolls 

Fine-loamy, mixed Typic Natriborolls 

Fine, montmorillonitic, frigid Typic Argiaquolls 
Coarse-loamy, mixed Pachiec Haploborollis 

Fine, montmorillonitic Typic Argiborolis 

Fine, montmorillonitic Leptic Natriborolis 

Fragmental, mixed Typic Haploborolls 

Fine, montmorillonitie Typic Argiborollis 

Fine-loamy, mixed Typic Haploborolls 

Fine-silty, mixed Typic Haploborolls 

Mixed, frigid Typic Ustipsamments 

Fine-loamy, mixed Typic Haploborolls 

Fine-loamy, mixed Cumulic Haploborolls 

Sandy, mixed Entic Haploborolis 

Fine-silty, mixed Typic Haploborolls 

Fine, montmorillonitic, frigid Argiaquic Argialbolls 
Fine, montmorillonitic, frigid Ustorthents 

Coarse-loamy, mixed Typic Haploborolls 

Coarse-loamy, mixed Fluventic Haploborolis 
Sandy-skeletal, mixed Entic Haploborolls 

Clayey, montmorillonitic (calcareous), frigid, shallow Typic Ustorthents 
Loamy, mixed, shallow Entic Haploborolls 

Fine-loamy, mixed Typic Argiborolls 

Fine-silty, mixed Pachic Haploborolis 

Fine-loamy, mixed Entic Haploborolls 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL LEGEND 


SOILS FORMED IN GLACIAL TILL AND IN LOESS OVER GLACIAL 
TILL ON UPLANDS 
El Williams—Zahl: Undulating to rolling, deep, well drained soils formed 
in material weathered from loamy glacial till 
Far yer Williams—Bowbells: Nearly level to gently rolling, deep, well drained 
i_—= J soils formed in material weathered from loamy glacial till 


Williams—Wilton—Temvik: Nearly level or undulating, deep, well drained 
J} soils formed in material weathered from glacial till and loess 
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SOILS FORMED IN GLACIAL TILL AND IN SANDY AND LOAMY 
WATER— AND WIND—SORTED SEDIMENTS ON UPLANDS 


Flaxton—Williams: Nearly level to gently rolling, deep, well drained 
loamy soils formed in material weathered from glacial till and from 
loamy sediments and the underlying glacial till 
Lihen—Seroco—Telfer: Nearly level to hilly, deep, somewhat 
excessively drained and excessively drained soils formed in material 
weathered from sandy wind— and water—sorted sediments 


SOILS FORMED IN GLACIAL TILL, LOESS OVER GLACIAL TILL, 
ont ee AND MATERIAL WEATHERED FROM BEDROCK; 
UPLA 


Belfield—Williams—Vebar: Nearly level to strongly sloping, deep and 
fee] moderately deep, well drained soils formed in material weathered from 
soft bedrock, old alluvium, and glacial till 


Williams—Cabba: Undulating to steep, deep and shallow, well drained 
soils formed in material weathered from glacial till and soft bedrock 


R. 84W. Cabba—Williams—Temvik: Undulating to steep, shallow and deep, well 
drained soils formed in material weatherd from soft bedrock, glacial till, 
and loess 


Williams—Belfield—Amor: Nearly level to gently rolling, deep and 
moderately deep, well drained soils formed in material weathered from 
glacial till and soft bedrock 


SOILS FORMED IN MATERIAL WEATHERED FROM BEDROCK AND 
ALLUVIUM ON UPLANDS 

— Cabba—Cohagen: Strongly sloping to very steep, shallow, well drained 
and somewhat excessively drained soils formed in material weathered 
from soft bedrock 
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sso Cabba—Rhoades: Nearly level to very steep, shallow and deep, well 
>| drained soils formed in material weathered from soft bedrock and 
alluvium 
Rhoades—Belfield—Moreau: Nearly level to strongly sloping, deep and 
| moderately deep, well drained soils formed in material weathered from 
soft bedrock and alluvium 
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SOILS FORMED IN ALLUVIUM ON BOTTOM LAND AND TERRACES 
Straw—Velva: Level to gently sloping, deep, well drained soils formed 
in material weathered from alluvium 


Havrelon—Lohler: Level, deep, well drained and moderately well 
drained soils formed in material weathered from alluvium 
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Each area outlined on this map consists of 
mere than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 


Bs 
42 
7 ki EI 
fa ene ieee eee _ 
Va 


aes 1 i 1 
07 a UB’ t ote SPAS Ml N38) 

2 es Se eon 
rE 


on 11D SSE BFE! IBNAe 
A tl eal Tf leo IT ee 
FUN ec | i 
RK MORTON | | COUNTY 


COUNTY | 
| 


R.90W. R. 89 W. R. 88 W. 


INDEX TO MAP SHEETS 
MERCER COUNTY, NORTH DAKOTA 


Scale 1:316,800 
2 


101 3 - 5 Miles 


positioned. 


z 


ie Fa fe f ae oi totter sat 
1B J a » 
woe aE es al imi mah 
aa ae | Pea aoe Bs Fs an oP 
OO! Tide tl a1 | NASH iw-cla | 307 St Li. Al Tiss 
bi BEE Ie Pe) eee + sate anaes 
Se SRP) IPS BPs es e5n Le } 
84/135 Ti Sol TiS sa Sol TT By Oa id 14 UE 
Se SS LP iN E oa eevee are ace ae 
2B S21 eee apr al mE OPPs Ha le B| aA Hee 
BC Se ree am a TT Oo Set NN ese! Tot) 
nS (ae SSS SA Bl let 4 o- mana! ® > 
kT iva A | Fete dS depasic) Ye | =e SUK ‘ 
| oh tT DS! T IOS | Ree i ims: i 58 A891 ‘Bl set, 
hoe (ae SP ewe | Pee al FAO) MAEM i > aida 
Fite I ee 6 lela eee 
| ol i Oe! T ad ae rl | 
SRL S| ieee pia BE 
PTA Liar eed) sl oe 
6S S66 TEs CSE 
ARE OA Bel ie 
PPS I Pe eee 
Ol. Bl. i eA 
caneen ame aan a a Original text from each individual map sheet read: 
Ay rican hl ote J | iow Pe | | This map is compiled on 1971 aerial photography by the U. S. Department of Agriculture, Soil Conservation 
els re et erie Hi ima Service and cooperating agencies. Coordinate grid ticks and land division corners, if shown, are approximately 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SOIL LEGEND CULTURAL FEATURES SPECIAL SYMBOLS FOR 


SYMBOL 


Symbols consist of numbers or a combination of numbers and letters; for example, 53, 77, 108, 109B, 
and 110B. The number designates the kind of soil or miscellaneous area. The letters B, C, D, and 
E following the numbers indicate the class of slope. Most symbols without a slope letter are for 
level or nearly level soils, but some are for miscellaneous areas that have a considerable range of 


slope. 


NAME SYMBOL 


Parnell silt loam 

Tonka silt loam 

Seroco—Telfer loamy fine sands, 1 to 15 percent slopes 
Seroco—Dune land complex, 3 to 25 percent slopes 
Dimmick silty clay 

Straw silty clay loam 

Grail silty clay loam, 1 to 3 percent slopes 
Grail silty clay loam, 3 to 6 percent slopes 

Grail silty clay loam, 6 to 9 percent slopes 
Regent silty clay loam, 3 to 6 percent slopes 
Regent silty clay loam, 6 to 9 percent slopes 
Savage silty clay loam, 1 to 3 percent slopes 
Cherry silty clay loam, gullied, 3 to 9 percent slopes 
Havrelon silty clay loam 

Lawther silty clay, 1 to 3 percent slopes 

Heil silty clay loam 

Lohler silty clay 

Liher loamy fine sand, 1 to 6 percent slopes 
Telfer loamy fine sand, 6 to 15 percent slopes 
Krem loamy fine sand, 1 to 6 percent slopes 
Krem loamy fine sand, 6 to 15 percent slopes 
Mandan silt loam, 1 to 3 percent slopes 

Mandan silt loam, 3 to 6 percent slopes 

Wilton silt loam, 1 to 3 percent slopes 
Temvik—Williams silt loams, 3 to 6 percent slopes 
Temvik—Williams silt loams, 6 to 9 percent slopes 
Amor—Werner loams, 6 to 9 percent slopes 
Amor—Werner loams, 9 to 15 percent slopes 
Williams loam, 1 to 3 percent slopes 

Williams loam, 3 to 6 percent slopes 

Williams loam, 6 to 9 percent slopes 
Williams—Zahl! loams, 6 to 9 percent slopes 
Zahi—Williams loams, 9 to 15 percent slopes 
Zahl loam, 15 to 35 percent slopes 

Shambo loam, 1 to 3 percent slopes 

Shambo loam, 3 to 6 percent slopes 

Parshall loam, 1 to 6 percent slopes 

Colvin silt loam 

Arnegard loam, | to 3 percent slopes 

Arnegard loam, 3 to & percent slopes 

Arnegard loam, 6 to 9 percent slopes 

Havrelon loam 

Straw silt loam 

Banks loam 

Lihen fine sandy loam, 1 to 6 percent slopes 
Vebar fine sandy loam, 3 to 6 percent slopes 
Vebar fine sandy loam, 6 to 9 percent slopes 
Lefor fine sandy loam, 1 to 6 percent slopes 
Lefor fine sandy loam, 6 to 12 percent slopes 
Flaxton fine sandy loam, 1 to 6 percent slopes 
Flaxton fine sandy loam, 6 to 9 percent slopes 
Flaxton—Williams complex, 3 to 6 percent slopes 
Flaxton—Williams complex, 6 to 9 percent slopes 


NAME 


Flaxton—Williams complex, 9 to 15 percent slopes 
Parshall fine sandy loam, 1 to 6 percent slopes 
Velva fine sandy loam, 1 to 6 percent slopes 
Straw soils, channeled 

Searing loam, 1 to 6 percent slopes 
Searing—Ringling loams, 6 to 9 percent slopes 
Belfield silt loam, 1 to 3 percent slopes 
Regent—Rhoades complex, | to 6 percent slopes 
Regent—Rhoades complex, 6 to 9 percent slopes 
Belfield—Daglum silt loams, 1 to 3 percent slopes 
Belfield—Daglum silt loams, 3 to 6 percent slopes 
Belfield—Dagium silt loams, 6 to 9 percent slopes 
Sen—Rhoades complex, 3 to 6 percent slopes 
Sen—Rhoades complex, 6 to 9 percent slopes 
Bowdle loam, 1 to 3 percent slopes 

Bowdle loam, 3 to 6 percent slopes 
Bowdle—Wabek complex, 6 to 9 percent slopes 


Noonan—F laxton fine sandy loams, 1 to 6 percent slopes 


Moreau silty clay, 3 to 6 percent slopes 

Moreau silty clay, 6 to 9 percent slopes 
Wayden—Moreau silty clays, 9 to 15 percent slopes 
Cabba loam, 9 to 15 percent slopes 

Cabba loam, 15 to 35 percent slopes 
Cabba—Badland complex, 15 to 50 percent slopes 


Vebar—Cohagen fine sandy loams, 3 to 9 percent slopes 
Cohagen—Vebar fine sandy loams, 9 to 35 percent slopes 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
State forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 


Trail 


ROAD EMBLEMS & DESIGNATIONS 


Cohagen—Vebar—Rock outcrop complex, 9 to 50 percent slopes 


Harriet Variant silt loam 

Wabek soils, 3 to 25 percent slopes 
Rhoades—Daglum complex, 1 to 9 percent slopes 
Harriet clay 

Ustorthents 

Williams loam, mine sink, 1 to 9 percent slopes 
Straw loam, 0 to 3 percent slopes 

Straw loam, 3 to 6 percent slopes 


Noonan—Williams loams, 1 to 6 percent slopes 
Falkirk loam, 1 to 3 percent slopes 

Makoti silt loam 

Flaxton—Williams loams, 1 to 3 percent slopes 
Grassna silt loam, 1 to 3 percent slopes 
Grassna silt loam, 3 to 6 percent slopes 

Sen silt loam, 3 to 6 percent slopes 

Sen silt loam, 6 to 9 percent slopes 
Ringling—Cabba complex, 9 to 35 percent slopes 
Amor loam, 3 to 6 percent sicpes 

Amor loam, 6 to 9 percent slopes 

Parshall fine sandy loam, 6 to 9 percent slopes 
Bowbells loam, 1 to 3 percent slopes 

Magnus silty clay loam 

Belfield—Straw silt loams, 1 to 3 percent slopes 
Bowbells—Zah! loams, 3 to 6 percent slopes 
Belfield silt loam, 3 to 6 percent slopes 

Pits, gravel 


Interstate 

Federal 

State 

County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or smali 
PITS 


Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 


Located object (label) 


Tank (label) 
Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Porcelanite spot 
Small island 
Strip mined area 
up to 5 acres 
Wind hummock 


Indian flint quarry 


Mine sink hole 
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